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THEORY AND MEASUREMENT OF VISUAL MECHANISMS 
XL On Fuckeh with Subdiviijed Fields 
W J CROZIER AND ERNST WOLF 
(Ff<m Ure Bwhpcal 2Uibcraiorits, ffarvard University, CamirrvJge) 
(Received for publication, December 17, 1943) 

I 

When visual flicker is produced by passing vertical dark bars across an il 
Immnated field* v,itfa fixed inclined opaque stripes on it, certain pronounced 
dianges arc induced in the properties of the flicker contour * * 

Ordinarily, with image fields not subdivided, and regardless of v.hether 
flicker is produced by sectoring the light beam at a focus* or by the stnped 
cylmder technic, the dependence of the contour for flicker recognition on the 
light time fraction ti m the flash <ycle is direct and simple.* The maximum 
flash frequenev F to which the F — log 7 curve asymptotically rises declines 
rectdmcarly with mcrease of it its abscissa of inflection (photopic “cone ’ 
segment) increases rectflinearly with tt, and the third parameter of the prob- 
abihty summation* descnbmg the simplex F — log / curve, namely the stand 
ard deviation <ti^ j of its first denvative in log I with F.*, put « 100, is found 
not to change at all when ft is altered (In certain cases, with most arthropods,’ 

slight changes m the shape of the lower part of the curve anse os a consequence 
of the convexit) of the surface of the eye bat this does not afiect the essential 
generahty of the previous statement ) Fundamcntallj the behavior of the 
scotoplc “rod” part of duplex F — log 7 contours is the same, but this may be 
obscured by the Integrated overlapping of the “rod” and “cone” populations 
of neural effects " 

With on obhquely barred field however and flicker produced by evenly 

’ Wolf, E and Zerrthn Wolf G 1935-36 J Gen Pkysioi , 19, 495 Croiier, W 
J , Wolf, E, and Zerrahn Wolf G 1936-37 J Gen Physiol,^ 211,1937-38,21, 
203, dc. 

*1941^ J Gen Filfyrwk, 26 369 

* 1943-44, / Gen PhysuA^ 27, 287 

*1940-41 J Gen Physiol 24,505 635,1941-42,26 89 293 1943-44,27,119 

‘ 1937-38 / Gen FAyrw/ 21,313 463 Pr(K.Nat Acad 5c , 1940, 2C, 60, 7 Gen 
PkysiM 1939-40 23, 531 

• 1938-39,7 Gen^PkystoL 22,311 451 1940-41,24,625,1941-42,26,369,1943- 
44, 27, 119 

’1937-38, 7 Gen PkynoJ 21,463 

•1937-38,7 Gen PiynW , 21, 313, 1940-41, 24, 635 
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spaced vertical bars moving across it, the shape constant a'lo^ i is sharply- 
decreased above = 0 50, so that the contour is then much steeper, t' does not 
mcrease as much as with a plam field, and neither t' nor Fmax is a simple func- 
tion of ti. These effects cause the curves for large values of ii to cut across 
those for the smaller values, mstead of bemg evenly and symmetrically spaced 
as with the plam field 

This latter picture is the one obtamed for the sets oi F — log I contours at 
different values of secured with birds,® ® by the revolvmg stnpe method 
The bu-ds used possess large, well developed pectens The theoiy® is that the 
mo-vmg contact of bar images with the serrated shadow of the pecten causes the 
natural occurrence of the phenomenon experimentally mduced m man by the 
use of the obhquely barred field 

Partly as a test of this conception, partly for other reasons, we have exammed 
the results to be obtamed when transillummated parts of stationary barred 
patterns of different sorts are caused to flicker simultaneous!}'- by sectonng the 
light at a focus The pomt then is that, a standmg pattern bemg mtermit- 
tently illummated, one can mquire w'hether subdivision of the flickered field 
mto several parts will of itself mtroduce modification of the properties of the 
set of flicker contours w'hen is varied, and whether such modification will be 
similar to that mvolved m the “pecten effect ” From another standpomt, it is 
to be noted that we can also examme by this means the problem of neural m- 
tegration m -visual excitation The relation between F and log / cntical for 
flicker, although simultaneously apparent m the several parts of a subdivided 
field, is not the same as when one of its parts is tested separately or when a 
simple field of the same general form and the same total illummated area is 
flickered 

We are more immediately concerned with the demonstration that the “pecten 
effect” IS only m part reproduced m the changes actually effected m the proper- 
ties of the F — log 7 contour by the “stationary flickermg” of subdimded 
fields The character of the changes found substantiates the importance of the 
“slidmg contact” of stationary and mo-vmg dark images for the production of 
enhanced flicker acuity by the “pecten effect ” 

The results here given also extend the basis for an understandmg of the 
manner in which “rod” and “cone” effects are mtegrated to produce the F — 
log I contour m the region of their overlappmg They likewise bear directly 
upon the curious properties of “-visual acuity” with mterrupted hght, which we 
discuss m a follow mg paper And, m a more general connection, the data here 
cited complete the proof that three mdependently modifiable parameters 
{Fmax , -r', o-iog /) are mvolved m the nature of the flicker contour 

® 1943-44, J Gen Phystol , 27, 315 

Cf 1940-41, J Gen Phystol , 24, 505, 1941-42, 26, 369, and a following paper 
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The general procedure followed In these expemnenu the matruiaentaUon, and the 
methods of calculation, have been described previously “ The four fields used for 
the present discussion are (i) a square subtending at the retina 3 on a ode, centered 
6® horizontally on the temporal aspect of the left retina (u) a square subtending 3" on 
a side, with honiontal and vertical subdivision Into four equal squares (Fig 1) the 
opaque dividing stnpea being OJ® broad, centered as for p) The crossed bars were 
formed of pieces of wnstwatch hair^^iring mounted m the jaws of the spectroscopic 
sht m one arm of our discnminomcter ^ The total illuminated area with (i) and Cu) 
was taken to be nearly enough the same, despite scattered U^t on the crossbars 
Cui) A square subtending 10® on a side, centered at the fovea, with three opaque 
vertical bars each 1 43® wide thus giving four vertical tUmnlncd spaces of that width 
equally separated, and (i\) a square 10* (really 9 91*) on a side with six opaque \'trtical 
bars and seven Illuminated bars all of 0 77® width Thus the bars m (iv) were of 
about one-half the width of those m (iil) and the total illuminated area in (Iv) was a 
httle less (52 9 square degrees os compared with 57^ square degrees) For certain 
tests field (iv) was rotated 90* so that the stripes were horizontal we may speak of this 
as field (v) The opaque bars were produced by hard photographic reduction of care- 
fully made contact prints of Levy plates mounted m the spectroscopic shU of the 
disenminometer 

The observations were made monocularly (left eye) Tungsten white light was 
used with 00 And the white and a red and a blue filtered from u with the other fields 

m 

Tlie data for fields (i) and (u) are given m Tables I and n In Figs. 1 and 2 
It IS seen that the nature of the shift m contours with change of light time frac 
tioa ti 15 of the kind already found for plain fields “ In the subdivided field 
(u) there is no change of the slope constant at ^ 0 90 nor any change m the 
type of relation of r' to it and m this sense there is no pronounced 'pecten 
effect.’'* • But the picture is nevertheless changed considerably when the 3* 
square is subdivided mto four parts The ‘ rod ’ segment is then greatly en 
larged, the “cone ’ segment becomes much steeper and its midpoint is moved 
to a higher intensity the mtcrrelation of these two phenomena we shall 
consider shortly The slight increase m over-all illuminated area in (ii), by 
scattered light on the crossbar images, cannot possibly account for them “ 
The steepening of the ‘ cone ’ segment is a promment feature of the “pecten 
effect," but when this effect occurs it is seen only with longer bght times m the 
flash cycle;* * here it is mdependent of It Is perfectly clear, os already cm 
phasized elsewhere,^® that pronounced changes of the shape constants of the 
flicker contours make futile any attempt to deduce from such constants alone 

1940-41,/ Gen. Physiol 24, SOS 635 1941^,26 89 293 

« 1938-39 / Gen. Physiol 22 341 

** Cf followiag paper 
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TABLE I 


Data for flicker recognition contours with a 3“ square image centered 6° on the temporal 
side of the fovea (W J C , monocular observations with left eye), white hght, flash intensities 
I in milhlamberts, “/r,” = t/Oz, + /d), n = 10 for each point 


F 

per sec 

/L - 0 10 

log Im log P E 1 

/Z, = 0 50 

log T„ log P E I 

tL “ 
log Im 

. 0 90 
log P E I 

2 



6 

6096 

1 0405 

6 0686 

1 5487 







6 0723 

7 5454 

4 



6 

6736 

7 1897 

6 4216 

7 8757 

5 



6 

9373 

7 7479 

6 6616 

6 1567 







6 6466 

6 0957 

7 



6 

9346 

7 3341 

6 8187 

6 4270 

8 

6 3649 

8 8924 

6 

2384 

6 5384 

6 9694 

6 4233 







6 9996 

6 3734 

9 






4 2148 

6 6676 

10 

6 6949 

7 1411 

6 

6763 

6 1377 

4 4717 

5 1499 







4 4768 

6 8742 

12 

6 0962 

7 5690 

6 

9848 

6 4544 

4 9366 

5 5446 







4 9349 

5 4200 

15 

6 7021 

6 1747 

4 

6838 » 

5 0917 

3 4493 

4 1306 







3 4767 

4 0262 

18 

4 4196 

6 9416 

3 

2766 

5 7621 

2 1467 

4 6338 







2 1236 

4,5924 

20 

4 7667 

5 2744 

3 

6166 

5 9389 

2 4818 

4 9490 







2 4929 

4 9477 







2 4729 

4 9179 

22 

4 9610 

5 3297 1 

3 

8228 

4 2854 

2 7069 

3 2570 







2 7207 

3 2527 

25 

3 2648 

5 8353 

2 

1268 

4 5204 

2 9932 

3 4692 







i 0022 

3 4720 

30 

3 7843 

4 2037 

2 

6770 

3 1989 

i 3801 

3 8726 


3 7913 

4 2042 




1 3860 

3 8497 

33 



2 

9478 

3 3516 

i 7179 

2 2809 

35 

2 2667 

4 7288 

i 

0934 

3 6108 

i 8988 

2 2872 







i 9067 

2 3942 

38 



i 

4496 

2 0345 

0 2808 

2 8894 

40 

2 8010 

3 4135 

i 

6660 

2 1924 

0 6603 

i 0728 







0 6470 

2 9529 

43 



0 

0697 

2 5342 

0 9619 

i 5318 

45 

i 6326 

3 9451 

0 

4681 

2 8685 

1 3294 

i 9665 







1 3440 

i 8679 

47 



0 

6931 

i 1354 

1 8013 

0 2591 

48 

0 2868 

2 6592 

1 

2014 

i 7156 

2 1970 

0 9468 







2 2201 

0 6583 

49 






3 0287 

1 4591 







2 9606 

1 4342 

50 



2 

3464 

0 8464 

2 9843 

1 4817 

51 

1 6486 

i 8261 

2 

3420 

0 9756 



52 



3 

4087 

1 0384 
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dues as to the physicochemical character of the primary exatation process 
Mere subdivision of the illuminated area could not i>ossibl> change “reaction 


TABLE n 

Dita for flicker contours obtained with a iquarc imaee area totaling 9 square degreea, 
labdivWed Into four equal square* by vertical and horliontal crosa-bars each OJ wide 
the center of the cross being 6 on the temporal side of the fovea. These data are to be 
compared with those in Table I for the umple 3X3 square all In one piece. Observer 
W J C left eye » - 10 


F 

f*T ttt 

II “ 
lo< 

0 10 

lo«PXi 

lo«7. 

OJO 

lof P.£. 


OJiO 

b>«P.£> 

2 

6 6296 

6 0437 

4 0363 

8 5216 

i 6363 

5 0705 

6 

S B70S 

Z 1621 

i 5636 

Z 7251 

4 8963 

J 3624 

10 

i uu 

6 5098 

I 6483 

Z 9960 

3 1878 

5 6541 

U 

1 cm 

S 1187 

3 0716 

J 5204 

3 6395 

I 9576 

16 





8 8078 

4 2777 

17 

i 933T 

5 5105 





18 

1 


3 8186 

4 0338 

2 1661 

4 4564 

19 

i 4se3 

5 9985 

2 0496 

? 4241 

2 6266 

4 9719 

20 

3 7868 

4 1610 1 

i 6808 

4 9877 

i 3896 

3 7798 


S 7«31 

l 1414 

2 6841 

4 9999 

I 4358 

2 0034 

22 

i tMl 

? 9149 

i 0635 

3 5854 

i 6M7 

1 1363 


S 4984 

4 8552 

i 1018 

3 5762 

1 6244 

2 0608 

25 

S 9M1 

3 4289 

i 4816 

3 9960 

i 8962 

2 3080 




1 8216 

3 7931 






1 4112 

3 7547 




i 2261 

3 6523 

1 8343 

2 1775 

0 1718 

2 6365 

1 



i 8838 

2 0844 






1 8813 

2 0173 



35 

i 66T8 

3 9732 

i 9856 

2 1273 

0 4717 

2 8669 




0 0146 

2 5026 



40 1 

1 8966 

2 3267 

0 8827 

2 7324 

0 8227 

1 2419 

1 



0 8683 

2 7843 



45 

0 4712 

2 8844 

1 1 0062 

1 6089 

1 4786 

i 8508 

1 



0 9528 

1 3601 



48 

0 9999 

1 5367 

1 8676 

1 6347 

2 0461 

0 4123 




1 6210 

1 6894 



1 



1 6217 

0 (W20 



50 

1 6181 

1 9547 

2 1603 

0 7309 

2 T621 

1 3171 




1 9760 

0 4015 



51 ' 

8 8747 

1 1632 

2 6747 

1 1632 






8 0448 

1 5308 




orders.” Table II mdudes at /z, “ 0 90 two seta of measurements made about 
a year apart. They show good agreement. 

In correlation with the abrupt steepness of the photopic curves m Fig 2, we 
note that does not change so rapidly with ti. (Fig 3 5), although the rate 



•OOtl/J 



Fig 2 Conditions as in Fig 1, but here the 3° square has been subdivided mto 
four equal parts, separated by dark bars 0 3° broad (see text) Data in Table D 
In comparison to the cur\ es in Fig 1, <r^ioc J less, but is agam the same for the three 
X alues of II The scotopic segments are much larger than m Fig 1 The ascendmg 
and the descendmg branches of the separated-out “rod” components are probabihty 
mtegrals drawn with Foot = 14^5, 14^5, 13 9 
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of change of the abscissa of inflection t' (Fig 3 a) is about the same as for the 
undivided field of the same total illuminated area 
In general, abow a certam small size, mcreasc of ima^ area ^ m a given 
retinal region causes the *‘cone” curve to become steeper “ Comparisons with 
contours for image sizes larger and smaller than 3® X 3®, centered at 6® from 
the fovea, show that the slope mcreases with A in this way ” The mterpreta 
tion that this is due to the mvoh’ement of a larger number of cone uiuts is 
consistent with the facts that the slope constant , is (a) mdependent of /l 
and of temperature although a function of w'ave length, and (b) it changes m 
the expected way when a given illuminated patch is placed at different locations 
on the retina where the numbers of cone umts differ The evidence is consid 




Fio 3 The rectilinear relations of r' to tt and of to (t arc shown for the 
(photopic) F — log / contours of Figs. 1 and 2 

cred m some detail in a foflowing pajier ^ The argument for the necessity of 
dealing with all the a^'a^lable umts at all levels of F and 7 has been set out 
previously ^ 

The question arises whether this can be the explanation for the difference 
between the ‘cone” slope constants in Figs 1 and 2 We bebev^e that it can 
The flicker end point is conceived to be brought about, ncumll> , by the prt>- 
duction of a certam frequency of what we have termed “elements of effect,' 
the ■mmo end point, namelv recogmtion of flicker can be achieved b\ a smaller 
average number of such elements from each of a larger number of neural umts 
or by a greater contnbution from each of a smaller number of units 
Subjectively at the end-pomt all of the flluminated field, subdivided or not is 
seen to flicker at once but the effect is sharper at the boundaries It is im 
portant to realize that the modification of the flicker contours with field (u) 

» 1937-38 J Gen Physiol 21, 313 1938-39 22,311 1939-40 23,531 1940-41 
24,635 1941-12 25 69 293 369 1943-44 27 119 
u 1943-44 J Gen Physiol 27, 119 
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appears well below the bnghtness level at which there is perception of the fact 
that the field is actually subdivided (e g , with tL= 0 10, the bars are not visible 
until a flash intensity of 4 80 log ml umts is reached) In companson to the 
3° square field, the square broken mto four parts has twice the perimeter of 
hght/dark separation The F — log I contours can be compared with those 
for a 6° square, havmg very nearly the same perimeter as that of field (u) 
The companson is not altogether simple, smce the shifts of r' with ti are not the 



Fig 4 Certain F — log / contours, /r, = 0 50, for square images (white fight), 
centered at ca 6° on the temporal side of the left fovea (W J C ), are traced for com- 
panson See text The heavier contmuous fine for the 3° square area subdivided 
mto four equal parts approaches quite near to the heavier dashed fine for the sunple 
6 13° square (centered 8 4° off the fovea, there is no real difference produced, for such a 
square, by the shghtly more temporal centermg, which, however, has for our purpose 
certam advantages) 

The mset graphs show the upper parts of the mam contours on a probabihty grid 
See text 

same, but quahtatively the mdications are suggestive (Fig 4) Here we have 
traced the cur\'es for several image areas at /z, = 0 50 The contours for the 6° 
and the subdmded 3° squares are even closer together at = 0 90, /z, = 0 50 
was chosen because there the several values of F„ar are closest together Fig 
4 shovs that one of the four parts of field (ii) gives a 001 -%^ very httle changed 
from that for the simple 3° square ( 1 ), but that doubhng the extent of the 
light/dark edge, keepmg A constant, has about the same effect as doublmg the 
sixe of the square The conception of a smaller mean contnbution with (u) 
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from each exatable unit, that is a smaller frequency of elements of effect Irom 
each, is strengthened by the greatly reduced change of with change of tj. 
This general conclusion as to the significance of the lines of light-dari sepa 
ration is reinforced by the findings m the e-tpenments of section V It has alrc^y 
been stressed in another connection, namely m the data on the excitation of the 
eyes of bees,'* but there it is primarily a matter of the total frequency with 
which impulses are being generated, and the eye area illuminated at any m 
stant IS not the same when more stnpea are mtrodu(»i into a field. On the 
other hand, when checker board fields are used, with / the same, fields with the 
same black white perimeter have the same exatatory value for the bee although 
A is quite different. 

The significance of contoura m the flickered field, of course mtroduccs a 
somewhat novel factor into the interpretation of tests made m search of cvi 
dence for “summation” and the like by plaong one flickered patch near to 
another one The most important feature of the situation may then be, not 
that the total illuminated area has been increased, but that there is an unil 
laminated zone between the patches This is not to say that the image area 
IS not a significant factor, however The mteresUng pomts arising m relation 
to the rfile of the form of the image and of the differential lUummation of its 
several parts, we cannot now discuss One approach to the question of the 
relative rfiles played by total Dlummated area on the one hand and on the 
other by image contour, is undertaken In section V 
The dynamical mtcrrelations of the groups of “rod” and cone” effects m 
critical icker have been discussed” in terms of the partial inhibition of rod 
units by the activation of cone umts, and the statistical summation in terms 
of probabdity integrals of the remamder \nth the cone effects It follows 
from this conception that if the cone curve can be made steep enough, and 
moved to relatively higher intensities, the nsmg branch of the scotopic F — 
log I curve could be completely freed from cone involvement.” This wc have 
found to occur normally m certain fishes.*’ The effect has been produced m 
the human F — \og I contour by imposition of several kmds of speoal con 
ditions,** but ordinarily the rod * contribution must be extracted by sub- 
traction of ordinates of the extrapolated “cone curve.** The present data 
on fields (i) and (ii) illustrate and justify these pnnaples. It is apparent 
(Figs 1 and 2) that with the subdivided field the scotopic branch of the con 

*• Wolf E 1932-33 / Gen Physiol 16 773 Wolf E and Cremer W J 1932-33 
/ Gen Physiol , iBt Zemhn G 1933 Z vergUtch Physiol 20 117 151 WoU 
E. and Zerrahn Wolf G 1934—35 J Gen Physiol , 18 853 

*’ 1937-38, / Gen Physiol^ 21, 17 Proc NaJ Acad Sc, 1937 23 516 / Cen 
Physiol 1938-39 22 463 

*• 1941-42 / Gen Physiol 26, 369 1943-44, 27 287 

*'C/ 1937-38 J Gen Pkysiol^^'m 313 194(M1,24 SOS 1941-12 26,369 
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tour IS greatl} enlarged, although it falls at higher intensities The anal}'sis'® 
shoi\-n indicates that when the lower tad of the “cone” cim’^e is caused to shp 
out from under the “rod” curve tlie latter mcreases m ordmate size, as ex- 
pected It cannot ver3’- w eU be supposed that the number of anatomical retmal 
rod units has been mcreased b}' tlie mere puttmg of crossbars on the field, or 
that their mtensit^ thresholds haie been profound!}’’ mcreased thereby 
There are tw o general routes of escape from analytical difficulties created m 
such connections One may suppose that the data are of neural ongm, m the 
retma, central to tlie la} er of pnmai}" receptors Or it may be presumed that 
the quantitative properties of the data are of central ner\ ous ongm, even with 



Fig S The separated-out “rod” portions of the low mtensih segments of the 
contours m Fig 2, for the subdn ided 3° square, shown on a probabiht}' gnd (The 
nsmg branches are not so steep, j c (r'lop i is greater, in comparison to the correspond- 
mg features for the simple 3° square m Fig I, signify mg for the di\ ided area an actual 
mcrease m functional number of “rod” units ) 

monocular regard There are good reasons for adoptmg the latter new , but 
the} do not directl} concern us now It has been pomted out tliat “rod” curve 
flicker data, not “cone” complicated, exliibit certam significant properties 
which show them to be organicall} similar m basis of ongm to tlie “cone” data 
Thus the “rod” and “cone” cur\ es m am one kmd of animal are quantitatn ely 

OQ 

shifted to the same, speafic, extent as a function of cliange of temperature," 
and of change m ti, It is on these grounds quite impossible to assert tliat 
there is a different organic basis for the nature of “rod” effects on the one hand 

=<> 1939, Proc Nat -icad Sc , 26, 7S, 171, 1938-39, / Gcii Phvsiol , 22, 4S7, 1939- 
40, 23, 143 

=1 1937-38, J Gcu Ph\siol , 21, 313, 1940-41, 24, 635 
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and "cone” effects on the other as exhibited m the pcrfonnance contours, or 
to suppose that different chemical medianisms underiy them.** This evidence 
IS consistent with the requirements of the experimentally dctermmed fact that 
the resolution of the overlapping “rod and “cone contributions has now been 
demonstrated on a simple uniform, statistical basis, imder a variety of condi 
tions, which would not be possible if the determination of the properties of the 
data did not occur m a common, simultaneous locus TTie resets of the anal> 
aia of the variation of cnbcal intensities are m agreement with this position. 

The dissected-out scotopic functional contributions to the — log / con 
tours of Figs, 1 and 2 are shown on a probabihty gnd in Fig 5 It is dear that 



Fio 6 Comparoons of the Isolated "rod" component* for the square images dis 
cussed In Mg 4 (i, — 0,50 

the “rod” t' is agam a rectHmear function of tc the proportionality constant 
is a little lower than for the “cone” branch,** and sbghtly lower than for the 
plain 3® square. From the comparisons In Fig 4 it is apparent that the sco- 
topic segment approaches that for the 6^ square end the slope of the dissected 
out “rod” curve does so ULewtsc (Fig d) 

rv 

'When, flicker is produced by cuttmg a hght beam at a focus, and repeated 
observations are made of the mtcnsit> I, cnUcal for flicker it is found m all 
our senes of measurements that <ri / i is in direct rectilinear proportion to 
/. over the whole range of F but that in general the proportionahtj factor and 

“ 1938 Proc Ndt Acad Sc , 24. 125 1939, 26, 171 

**C/ 1940-41 J Gtn PAyritJ 24,635 1941-42 25,89 293 




412 


IXICKER WITH DIVIDED EIELDS 


a a, are not independent of X, tt, the observer, or the eye used All this 
means that the mechanism producmg the data is one m which a high degree of 
orgamcaUy detenmned mtemal correlation prevails Part of the correlation 
found IS due to the use of the same mstrument and a reasonably fixed proce- 
dure, of course If necessary , this factor could be experimentally identified 
and arithmetically extracted But under our conditions systematic changes 
of the mdices of vanation as brought about by altermg or A, for example,^^ 
or the form of the image, or by usmg monocular vs bmocular regard,^ must be 
held to reflect properties of the observer m the system givmg nse to the data 

The suggestion has been made^® that m “absolute” threshold measurements, and 
so possibly m data on discrunmations at higher levels of mtensity, the real source of 
the vanabihty encoimtered is m the stimulatmg hght dehvered rather than m the 
observer This idea first arose m connection with data on threshold stimulation by 
smgle bnef flashes,-^ where the possibihty, if not mdeed the significant actuahty, of 
fluctuation m the number of quanta per single flash must be taken mto account The 
reahty of any such consideration bemg required when trams of flashes are used (not 
shorter for the smgle flash than ca 0 009 second), with fairly large image areas, at 
high mtensities, can be ruled out Moreover the experimental fact is that (as we have 
repeatedly shown) tri/Zm is, for a given set of conditions, mdependent of mtensity 
But even for small, brief threshold flashes the argument proposed^® is unacceptable 
For this there are two reasons the description of the dependence of responsiveness 
upon AJo by a Poisson summation^® is not uneqmvocal, and if it could be shown to be 
umque, it could not be referred to discrete fluctuations m the “external” stimulus at 
the retma 

The pomt of the second reason is, that if mtegral (Poisson) variations of external 
hght quantity occur, the mean total number of quanta bemg small, then m each of the 
media of the retma, and at each mterface between media, random (Poisson) quantal 
losses unll be suffered by the bundle of quanta m each flash, through absorption, re- 
flection, and scattermg Now it is a fact mherent m the mathematical properties of 
such situations that successive superimposed Poisson effects cannot add up to produce 
a final Poisson distribution vnth respect to successive flashes Gaussian distributions 
do add up m this wav, and are the only ones which can ^ Thus whether the fre- 
quency of positive threshold response is of Poisson form in terms of A/o, because the 
final number of a\ ailable quanta is small, is one question, but if so it cannot be traced 
back to an ongmal Poisson distnbution m the imtial flashes, at the retma, and conse- 
quentlv it cannot be said on any such basis that the essential variation m the data is 
due to fluctuations m the hght rather than m the reactmg organism 

1940-41, J Gen Physiol , 24, 635, 1941-42, 26, 89, 293 
1940-41,/ Gen P/iyrio/ , 24, 505 

-® Hecht, S , Shlaer, S , and Pirenne, M H , 1941-42, / Gen Phystol , 26, 819 
Barnes, R B , and Czemay, M , 1932, Z Physik, 79, 436 

” Cremer, H , 1937, Random vanables and probabihty distrjbutions, Cambndge 
Tracts, Mathematics and Mathematical Physics, No 35, London, Cambndge Uni- 
\ ersitj Press 
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The r rm a inhig point has to do with the form of the distribution of the frequency of 
“succttses ’ as a functum of mtenslty near the threshold The data specifically re- 
ferred to m this di8cussK)o“ arc actually better described by a probability mtegi^ m 
Alt (not log I) , which accords with our own experience It is specifically in agree 
ment with the requirement of our view concerning the mode of origm of loganthmic 
frequency distributions in visual eiatation smoe for suffiaently abort smglc flashes 
there is smaE opportunity for fluctuating performance m cadi datable umt* Under 
these arcumstancea it o to be expected that nothing like the reaprodty rule ’ for an 
mverse relation between exposure time and mtenslty critical for threshold should 
obtain, and extensive experimentation has shoTfSTi us that it docs not Problems of the 
liminnl photic energy for visual exatatum have to be considered m terms of the proper 
ties of tlie assemblage of neural units involved. 

It also accords with the meaning of results appeanng when imdge area is varied 
since then the mean limlnal dating quantity of bgbt (AJ# X .4 X 0 decreases with 
decrease of A down to a sue so small that no exact image area can be estimated. Con 
sequently, consKleraticma of properties of threshold intensities in tenns of energy and 
its fluctuations omit a factor vital to the whole situation We therefore reject the 
suggesticm that the fluctuations in cnbcal mtcnsities are not to be attributed to proper 
tics of the rcactmg organism. 

The mtemal correlation majufest m the properties of can be estimated 
directly, with reasonably homogeneous data Smee the mean value of the 
ratio ffi// 13 mdependent of intensity, we can deal with the coeffiaents of 
vanatwn coUectively and wnte m for a-i// For repeated teats with the same 
population sample it is known” that 



where d- is the mean of all the S D a, <r is the standard error of ff, and r is the 
coeffiaent of mtemal correlation (This is, of course, usually cmplo>’cd for 
estimating <r when r is known directly Nothmg m the denvation forbids 
reversmg the argument to calculate r when is obtained from the data ) For 
coeffiaents of variation V less than 10 per cent, os m the present case, ar re- 
duces to 

V 

so that we can proceed with (1) Puttmg (1) mto the form m which we deal 
with aifar Oie dtsirtbulions of ci/Im we have 



” CJ Peters, C C., and van Voorhes W R., 1940 Statistical and their 

mathematical bases, New York and London >fcGraw HilL 
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It IS this r which we can use to obtam an mvanant index of “organization” 
or integration among the neural units concerned m the detemunation of the 
flicker end-pomt along a given contour It is mdependent of the level of I 
of F, and thus of the level of photic adaptation Its numencal values m the 
present senes of experiments are quite high, but show a systematic although 
complex dependence upon A, II, X, retmal location, and kmd of image In 
other types of tests of sensory discnmmation its magnitude changes m a stnk- 
mg way X^flien experiments are dehberately contnved to mtroduce non- 
homogeneity mto the set of data considered, the value of r drops toward zero 
Thus, for a nuxed set of three separated series of measurements of A/ as a func- 
tion of h (W J C , left e)'^e, fleld 12° X 12°, at the fovea, white hght) we have 
r = 0 101 , whereas, for a smgle senes r = 0 883 In repeated mdependent 
senes of flicker determinations the degree of agreement with respect to r is 
mdicated by such findmgs as these r = 0 96, 0 97 (3° field at 6° temporal, 
white hght, W J C , left eye) , r = 0 98, 0 98, and 0 97, 0 96 for tests with our 
present field (iv) Under conditions as nearly ahke as possible, r for flicker, 
with an undivided field, changes m a characteristic way with X, from 0 67 (vio- 
let) to 0 97 (green) 

From data previousl}'' pnnted we may illustrate the kmd of result which r 
mdicates For uniocular and binocular flicker tests, with two observers, we 
were able to show^® that for the nght and left eyes respectively the mean values 
of m/Im were lower for the nght eye than for the left, and stiU lower for bmocu- 
lar exatation The significance of these facts for the theory of “bmocular sum- 
mation” has been discussed *® It is of mterest to consider the values of r com- 
puted from these measurements (6 13° square, centered at the fovea, white 
hght, /x, = 0 50) 

L R B 

W J C 0 917 0 854 0 817 

E W 0 906 0 891 0 822 

Thus, although the left eye (“dominant” m each case) gives a shghtly higher 
value for ai/Im than the nght, and both eyes together give a value lower m the 
ratio of 1 m the average,^* the “mtemal coherence” of the measurements, 
m terms of then exhibition of scatter, is shghtly higher for the left and quite 
defimtely lower for both ej’-es used simultaneously (For auditory L, R, B 
measurements r behaves m a quite different w'ay ) This result is consistent 
vuth the findmg, to be set forth subsequently,** that mcrease of flickered image 
area beyond a certam small size {ca 1 21° X 1 21°) characteristically causes r 
to drop This ma> be comphcated by the small but defimte fall of r which 
tjqjically goes with mcrease of /l In general, w'hen image area, or hght-time 
fraction, or wax e length, is mcreased r nses to a maximum and then dechnes 
A given senes of measurements may' fall on one or another branch of this 
kmd of curx e In mew of the correlated changes m Frxax and m trioe i this is 
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taken to inean“ that r is a function of the number of neural units involved and 
also of the density of elements of sensory effect they produce. 

In a considerable number of senes of measurements with vanous simple 
fields, on different parts of the retina, we find (as migh t be expected from the 
mdications described m earlier papers*^ that r is a dechning function of tr. 
It has been shown that, when other things are equal, the scatter of o-i increases 
directly with the value of , and is thus a function of total number of ele- 
ments of effect concerned. A test of this, which imphes that m general r 
should nse and then declme as Fm»* mcrcases over a suffiaently wide range, is 
particularly mtcrcstmg m the case of subdivided fields. In our “pecten effect” 
experiments already described* there occurs a decrease of as well as of 
fw* as /l IS mcrcased signifying (m terms of our anal>'5is) that both number 
of units actmg and mean frequency of contributed element* of effect from each 
umt are altered when /l IS varied. The curves for W J C ore pitched at lower 
mtensiUes (t' is smaller), ore of lower , and and r' change more ex 
tensrvely when tt is altered This might lead to the conception that r should 
mcreasc with h. (and consequently with declme of ) for the W J C data, 
which is found r rises steadily with fall of F,^ for these curves from r =* 
0 68 to 0 86 FmMx. for E W at fz, “ 0 90 is the sanm as for W J C at /t =• 

0 10, and the r constants there agree (0 86} but for E W thej fall to 0 78 at 
(l » 010 (F«, -= 60 8) 

Applying these considerations to the measurements with our 3® subdmded 
square, where again ci and /• are m rectilinear proportion we find that the 
v^ues of cg are consistently lower when the square is subdivided 

ix, - 0 10 0 50 0 90 

y a loge-3 7SS 3 867 3 883 

3B "-3 697 3 738 3 639 

while the values of & may be a little lower, but not very significantly 

Ix. - 0 10 0 50 0 90 

k)ge-2 628 2 667 2 689 

"-2623 2596 2609 

Thus, although the mean value of the precision with which the end point is 
obtained is onl> slightly greater when the field is 8ubdi\’ided (bv factors of 

1 012, 1 178, and 1 202 as /x, is made 0 10 0 50 and 0 90 respecUvcl} ), the 

scatter of tn//* is decidedly lessened, by factor* (m the same order) of 1 143 
1 346 1 754 We do not regard the almost rcctihnear increase of these factors 
with /x, to be necessanl> acddental, but rather as pomting the way to a dis- 
tinctly promising mode of inquiry ^ 

The level of F— . Fig 3) changes very little with fx. for the subdi\ided 

*• 1940-41 / Gen Pkystol 24,635 1941 - 42,25 89 293 
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square, and the ^■alues of r do not change (0 97, 0 96, 0 98) , they seem a httle 
higher than with the simple square of field (i), 0 96, 0 95, 0 96, but we cannot 
hold that such differences are significant A wider range of tests is necessarj’- 
before we can conclude that (m the range of Fma= where, as m the experiments 
with fields (i) and (u), r is ordmaril}’- at a maximum) an mcrease of the (“cone”) 
slope constant without much change of Fr^ can affect the value of r We 
can sa^ , however, that for the same cioe i the contours v ith field (m), m section 
Y, and field (u) give a higher ^•alue of r for the field (u) with lower F^ax 

It IS clear that these i-anational constants pro\nde one means of es tima ting 
m a simple wai* the influence of additional factors affectmg the mtemal coher- 
ence of data m an otherwise homogeneous set For example, if conditions are 
found V hich permit the comparison of flicker cun'es brought to the same Fma 
by choice of /i, and to the same slope by choice of image area^^, r can be com- 
puted under the influence of low ered O 2 pressure, medication, subdiinsion of the 
image, and the hke It should proinde an mdex of the relative coherence of 
the state of neural mtegration goiemmg the determmation of the response 
The propierties of r confirm m an mdependent way the multii^nate character 
of the situation controUmg Msual end-pomts, and fllustrate once more w hy it 
IS futile to found mterpretii e conceptions upon data dem ed from any single 
set of “standard” circumstances 


v 

Si'stematic m\ esUgation of the ongm of effects of the tjqie discussed m sec- 
tion m has been m\-itmg Certam steps have been taken m this direction 
Thus we ha^ e ascertamed that the simple subdi\Tsion of a small field mto two 
parts does not necessanl} change the flicker contour if this is done m such a 
wa} as to produce onl\ a small mcrease m the extent of the hght/dark margin 
on the field This could be pursued further The promismg but complex 
anah’tical possibihties presented bi the flickenng of a field m w hich parts are 
flliumnated b} one mtensit} while other parts are mamtamed at a different 
mtensitA- (or X) maj be mentioned A firm approacli to questions posed by 
the Gestalt psj'cholog}' of perception is, of course, thus possible 

We are now concerned, howe\ er, wnth the exploration of the nature of the 
“pecten effect” m flicker ^ The experiment discussed m section IH has shown 
that mere subdi\Tsion of an lUummated field penodically illummated b}'' hght 
sectored at a focus can cause the “cone” F — log / cun e to be steeper, change 
its relation to the hght-time fraction /i, m the flash cv’^cle, and alter its de- 
pendence of Frtar on it Thc simple sphttmg of the field (section m) does 
not how e\ er, mtroduce mto the dependence of the F — log I contour on II the 
other maior element of w hat we ha\ e recognized as the "piecten effect,” namely 
the thorough upsettmg of the normall} simple, rectihnear dependence of t' on 
/i. * This feature is, howe\ er, brought m, m a way w hich w e hav e found sur- 
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pnamg, by a further elaboration of the land of apenment concerned in section 

m 

An Uluininated field of 10° X 10° boundary at the retina ivas crossed bv ver- 
tical (or honsontal) stapes The field was centered at the fovea Two such 
fields, already referred to as Cm) and (iv), are mainly concerned here On 
(m) there were three dark and four light vertical bars, each 1 43“ wide. On 
(iv) there were sue dark and seven fight vertical bars, each 0 77° wide. The 

TABLE in 

Data for flicker respoase coniourt with different light tiioe proportion*, nring & foveaDy 
centered •qnre tett field mbtendlng 10" on a ride at the retina, hot divided by equally 
tpoced vertical opaque bar* 1 A3 wide, the four li^t bar* thu* produced being al*o 1 43 
broad White li^t, W J C., left eye n — 10 at each point. 


•*< 

rt - 0 10 
io* 7k lo« P £.1 

oas 

httlw lofF-K- 

oso 

lO«P£.l 

0 75 

k« 7. k* s 

P.W 

k7* 7, kJ* pj: 1 

2 



6 IfiOO 8 9123 



4 



g 4344 g 8700 



6 

7 41T6 9 8307 


8 7322 T 0812 


7 9S88 8 4068 

8 

7 73S8 g 1844 


6 0248 f 3426 


6 2874 g 6612 

10 

6 0434 8 4d04 

6 9098 f 3S0S 

g»608 7 7894 

8 4251 g 8221 

6 8028 7 0178 

12 

6 3406 i 5274 


3 6893 5 9193 


3 8882 7 0638 

IS 

8 6838 g 9688 


6 8991 6 2488 


g 1271 7 3971 

18 

6 BBSS 1 0384 


4 3064 g 6410 


6 6360 g 0799 

20 

B 8678 ? 5541 

i 1487 S 5627 

i 6188 g 7611 

e 6690 6 0889 

i 7768 g 2280 




t 6006 g 8459 


6 7808 g 1131 

25 

6 6281 6 0544 


] 9440 g 2466 


i 1628 g 5783 

30 

5 8808 6 3294 

4 8710 5 1851 

3 2638 5 6750 

i 2830 g 7527 

i 6349 g 8803 

35 

4 3887 2 7527 


g 6228 4 0678 


g 8820 3 3466 

40 

S 8886 i 9240 

3 6844 3 7266 

3 9609 4 6070 

5 0338 3 5013 

3 2011 3 6723 

45 

3 0068 5 2982 


2 S066 4 6791 


5 6714 ? 0929 

4S 

3 2687 I 7830 


2 6824 1 9849 


3 8418 4 1857 

50 

5 6833 4 0757 

5 4870 ? 8879 

2 9034 3 4385 

3 9627 3 4924 

2 1881 i 6021 

52 

3 9882 4 3947 


i 2931 3 7900 


2 6686 3 0793 

54 

i S26I 3 8437 


0 8188 I 0810 


i 6888 3 9226 

55 

1 6628 0 0721 




8 0951 1 6155 


idea was to have, within the same tot^i extent of image field, about the sam® 
lUuminated area but about twice the darL/light perimeter in one field os m th® 
other It wfll be understood that m an exact sense these sei’crol condition* 
cannot really be satisfied But it will also be apparent that for the purpose* 
of the present account they are satisfied to an approximation which is sufiiaent 
It appeared m the course of the observations that when tt was variously 
adjusted something peculiar was mvolved This became the subject of very 
careful tests as to the possible existence of different kinds of flicker end pomts 
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TABLE IV 

Data for flicker response contours 'with different Iight-hme proporbons using a square 
foveally centered test-field subtending 10° on a side at the retina, but divided by stx equally 


spaced vertical opaque bars 0 77° rnde, the seven hght bars thus produced being also 0 77° 
broad White hght, W J C , left eye, » = 10 at each point 

i 

per 

sec 

/Z, ■■ 0 10 

log Im log P*E 1 

0^5 

log Im log PL 1 

0 50 

log Im log P E 1 

0 75 

log Im log P E I 

i 

pM 

log Im log PL 1 

2 

4 


6 3166 8 7111 

6 6627 8 8319 

6 6666 8 8993 

6 6427 8 8284 

6 9909 7 2377 

6 0820 8 4342 

6 1430 8 3939 

6 3836 8 7004 

5 

6 

6 0265 8 2884 

6 9117 7 5147 

6 1473 7 4032 

6 2891 7 5574 

6 3901 8 7887 

6 6766 7 0489 

8 

6 3390 8 6692 

6 2420 7 5443 - 

6 6747 7 7601 

6 7232 7 1889 

6 9923 7 1615 

9 

10 

6 6980 7 0014 

6 6909 6 1366 

6 7813 6 0305 

4 0212 6 2638 

1 

6 0716 7 4736 

6 3641 7 6642 

12 

6 9699 7 2736 

6 9602 6 3093 

4 0993 6 4370 

4 0094 6 2076 

4 3688 6 6823 

6 3243 7 6220 

6 6326 7 9719 

15 

6 3183 7 6981 

4 2966 6 7096 

4 2691 6 5297 

4 6196 6 9507 

6 6829 6 0879 

6 9820 6 4078 

17 

18 

6 7124 6 0083 

4 7033 5 2473 

4 6346 6 8783 

4 6168 6 8442 

4 8774 5 2219 

3 0374 5 3021 

1 

4 0842 6 5098 

4 3820 6 6847 

20 

6 9686 6 2042 

6 9699 6 4996 

4 9406 5 3635 

4 9138 5 2884 

3 0191 5 2923 

3 2926 5 5387 

4 3632 6 5387 

4 3841 6 5584 

4 6221 6 7950 
4 6294 6 9695 

25 

4 3340 6 7595 

4 3691 6 6989 

3 2666 5 5813 

3 2663 5 6839 

3 2696 5 4550 

3 2679 5 6329 

3 2993 5 5498 

3 2472 5 5122 

3 6966 5 9429 

' 4 7423 5 0857 

4 7670 5 1854 

3 0441 5 3861 
3 0693 5 4108 

i 

30 

35 

40 

4 7660 5 1824 

3 1222 5 3001 

3 4286 5 8420 

3 6602 5 9995 

2 0077 4 4159 

2 3261 4 7956 

3 6146 5 9546 

3 6142 5 8637 

3 6188 4 0330 

2 0619 4 2574 

2 0680 4 1879 

2 0374 4 3021 

2 0195 4 1752 

2 3802 4 7288 

2 3829 4 6311 j 
2 4691 4 8096 

2 7171 3 0094 

3 1007 5 5098 

3 4673 5 8637 

3 7918 4 1658 

3 3936 5 7681 

3 7663 4 0038 

1 

2 0338 4 4063 


3 3061 5 6549 

2 3084 4 6060 

2 7264 3 0513 

3 7824 4 2599 

2 0699 4 4468 




2 7142 3 0506 

2 7101 3 0038 
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TABLE Vi—Coniinued 



Jog Xm 


Fio 7 FbcLer contours for a square 6cld 10" oo a side ovcndl but subdivided 
bto seven vertical ban 1 43 wide alternately lUumhmted and opaque centered at the 
fo\'ea. Note that the cur>*es for / 1 - 0 75 and 0 90 arc at lower intens lUes than that 
for II - 0J15 The contours are quite steep but clearly of the same general slope 
The 3-bar symbol on each cun*e indicates the lc\-cl at which the held was recognized 
as barred See text- Data in Table III 
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%\iiicli niif'ht 1)C confii'^Lfl \\c shall return to ihi-- jircsenth But it berime 
cicir llial tins 1 iiul of cf)mj)liralion did not rt dl\ cntir Hu i)tculiint> Ind 
to do prcdoniinanth with the location on the loj' / axis of the rontonrs at I, ~ 
0 75 and 0 90 Preciseh .is in our (xiierimints v ith iiunin;' \ertiral stnjics 
on a barred field, the contours for // - 0 75 aiul 0 W vere shifted bodil> to 
much lower jinsitions on the intensitx scale, lint in the present cis( v itli no 
change of slope eonsiant and w ith \ era s!i>;ht ch.iiif'e of / Hiis completes 

the objectixe e\ideiuc jiistifxin}' the \iew tint at Inst three indtiienrlcnt 
parameters are required for the formuhtion of the (simjilex) flicler nirxe,'^ 
since each of our t', tri„j and /„,r panimcters c-in thus be exi>erimentall\ 
chanj^ed in uncorrelated v ,a\ s It also appe irs that three such parameter-^ arc 
sufiicient 

The measurements for the contours with fields (m) ind (i\) are collected m 
Tables III and IV, and ire shown in 1 ips 7 and 5 1 he curae-. for the more 

find} subdiMcled field are pitched at i liinher intensit\ level (-' nearlv 1 log 
unit greater for field (i\) — r/ I ig 10), Init show quaht itivelv the same sort of 
dependence on / changes more with (i\) ns /, is increased \s shown 

m I'lg 9 the slope constant trice ; for (i\ ) is less than for (ii ), i r , the slo{>t is 
greater Here, as in section III, this aiitomatir.ilh brings about an increase 
in the si?c of the “rod" contribution m (n), m f.iet nearlv doubles a, although 
it appears at a higher intensitv {cf I igs 1 and 2) \gaiii we jHiint out that 
such relationships cannot be rationahred in simple terms of an av iilablc {wpu- 
lation of illuminated retinal receptor units with individuallv fixed intensitv 
thresholds In (iv) the illunimated image .ire.a (52 9 squ ire degrees) is actu- 
ally less than that (57 2 square degrees) for (in), although a'loc t is greater, so 
the "rod” effect cannot be accounted for on this b isis 

Tlie lengths of lines of scjiaration between light and dark jwrtions of the 
barred fields, howev'er, are (iii) = 91 11°, (iv) = ISO 78°, in the ratio 1/1 65 
The “cone” slojie constants {i/aioR /) arc m the ratio 1/1 2 In the experi- 
ment of section III, doublutt^ the dark/Iight perimeter increases the slope in the 
ratio 1/1 435 

The xmr>' considerable increase in (“cone”) slope produced bv increasing the 
subdivision of the field is not confined to white light, but is shown also with 
separated portions of the spectrum Data with blue and red lights are given 
m Fig 11 (Table V), for //, = 0 50 Wc h.ax’c pointed out that with simple fields 
Fmax and r' occupy an intermediate position for a re/n/c, as contrasted w ith the 
positions (on the same brightness or cnergj -at-cornca scale for r') taken bx 
the opposite ends of the spectnim filtered from it T he jiropertics of trios / 
for different spectral regions arc not inconsistent w ith the x lexx that u'lnle is not 
a simple “addition” of jirimarics, but represents a sort of intcgratixT synthesis ” 
In general, for simple fields, the F — log / contour at the same tt is with iJulc 

1941-42, J Gen Physiol , 26, 89, 293, 1943-44, 27, 119 
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intermediate (tO between that for Wue and red The data of Fig 11 show that 
by suitable subdivision of the test fieid this order can be radicaliy disturbed. 
On a scale of brflhance mtenaity the steady light values for the flash mtensities 
adequate to evoke flicker with blue, red, white assume a diflerent order when 
the field is suitably subdivided. This is aiso true if the intensitiea are put on an 



Fio 8 As m Fig 7 a ICf square field centered at the fovea, but divided into thir 
teen alternating fight and dark verbcal bars 0 77” wide The curves are steeper than 
those of Fig 7 (cf Fig 9) Data In Table IV The contours at ts - 0 75 and 0 90 
are, as m Fig 7, so shifted that they fall between those for /t — 0 10 and 025 By 
compansoo with the carves of Fig 7 tbi^ here shown are located at higher intensity 
levels (cf Fig 10) Above log I - co 4 6 the illuminated fields are speckled The 
intensities (barred symbol) at which the barred pattern a resolved oo the contour, 
are, however about the same as in Fig 7 At and above the flash intenaiUes marked 
S the illaminated bars are smooth 

energy basis. At this particular value of to (=• OJO), r for B, TI', R is respec 
tively 0 99 0 97 0 95 the differences m o are more unprcssive 5J72, 5 699, 
3 784 These, like the foregomg agree with the apparent order of fw while 
the differences detectable m (r'i„ t are msignificant. It is not without value 
tor the conception of the multrvanate control of the quantitative properties of 
the flicker contour that comparatively sunple subdivision of the field ahsuM 
alter the order of relative effectiveness of different wave length ^ 
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According to llic ^ ic\s required h\ llic d itn of Uie (licl cr conloun v c b.i%c 
sujipn^cd llial (<1001100 III) a prniiar\ part m.ij lie jiheed 1 >J ihc cM'^lcnce of 
lines of separation helsMcn light and dirl in as m the the! end field fhe 
sinking modific itions in the / — log / ciinis 1 )\ simple suhdiMsion of the 
linage area are eonsistenl with tins notion We Iia\e heen required to assume 
that the CMstenee of contrast edges, e\(n vlun not \isuall\ resolved, serves 
to enhance the number of neural units eoncerntd in the discrimination of 



Fig 9 Tlic higher intcnsilv segments of F - log / contours m I igs 7 and S, shown 
on a probability grid Onl> the upper 50 per cent or so is uncomplicated b\ the “rod” 
contribution, but it is significant that for each set the slopes are uniform 


flicker, although total illuminate area is the same, and even though the whole 
field concerned subjcctivclj flickers unifornil} at the critical intensitv 

In the data of our fields (iii) and (iv) it has to be empliasired that, as in the 
case of field (111) (section III), the effect in question is dcfinitclj at work at 
flash mlcnsitics, let alone at briglitncsscs-at-fusion, well below those adequate 
for subjective recognition of the fact that the field is actualh subdiv ided At 
the moment, there arc two chief aspects of interest in this situation The first 
has to do with the argument for the essential unity of the organic mechanism 
determining the form of the flicker contour despite the manifestations of ^ isual 
duplcMty We have already spoken of the importance of tins conception as 



ffs' 



Ml 


ti 


^ 5 




(UO 015 aSQ 033 cno 

Fio 10 The •valoea of Fm^x. and of the ateossa of inflection r' obtained from 
Fig 9 are shown as functions of It^ for the corves of Figs. 7 and 8 The struetufe 
of the flickered fields is indicated by the barred symbols. 

TABLE V 

Cooditioos as in Table IV bat aihig red fight (two tadqxsdent series) and Uur li 
0.50 (IntensiUcs m mllEkiDberts, by matchet with white.) 


F 

ftr Mc. 

H 

locr. 

• OJO 

Red 

W PX-i 

tL 

W/-. 

• OJO 

Blae 

WP£j 

20 

1 eue 

5 1117 

8 UTS 

y 4667 


1 (993 

5 9748 



25 


I 4241 

6 6097 

f 9051 


4 0963 

1 2916 



30 

i U40 

5 7272 

6 9601 

S 2187 


i 4309 

5 8960 



3S 

a 6107 

1 1843 

4 2768 

6 5901 


J 8101 

4 3240 



40 

2 1019 

4 3261 

4 6307 

6 8716 


2 1306 

4 5074 



4S 

i 4199 

? 8989 

1 8678 

J 2005 


2 4368 

1 9247 



48 

S 8639 

3 0714 

a 0630 

S 4354 

50 

2 9666 

3 1484 

8 3889 

i 6639 

52 

i 4468 

3 9721 

S 7820 

S 1851 

54 

0.29T2 

1 7095 



55 



i 3418 
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ralionili/iriR the qinnliliti\c b(ln\inr of tlif ‘:rf)tfi{)ic 'cction of tlic rune 
unflcr \anoii'; condilifiii'^ both nnirl uid fln<;lir I he ^'tond .icjprt of tiic- 
nrcticil import inrt roiuim'; tli< rrluions (A fl i";!! itileri';it\ , flT^h bri'ditnc^', 
an«I c^jiccnlh of fii^td ( I dliotj bri'ditnf in fiirj f rtd Irdit to i-tnl aniit\ ” 
llii'; IS imjKirtnnt in a luimbt r of \ i\ s v Inrli slioiil'! lia\ ( Ik r n ( tamned a pond 
V liilc ago but setm to lii%c bnn ipnorcd We ire ronnrmd hr re to indicate 
that the data j)ro\idt i method for thr ('^ptrimi ntal 'eparation of efiert'; due 
to Eubjccli\ c /'ri(^//; cji from tho e due simph touV; I lius, on llie cuiacs 

of our “[Kclcn” eviierimtnt* tin crfiss barnni' of the tu Id as perceptible at 
the s.imc //ns/ irtciiul\ do\ n to a Iiidit-time fraction of 0 25 (L W ) or 0 50 



lie J] I Jicker contours, // 0 sO, with tJie 10’ squari sulxinidexl into seven 

illuminate-d stnjjs, centered at the fovea, for Hue and reJ (Fahk \'), compared vvith 
uhtr on the same (steadv hpht) Iinphtnc-s scale The poinLs at which the illumined 
fields become subjectivelv smooth, exhibit color, and are visuallv resolved as barred, 
arc indicated 

(\V J C ) In tlic expenment of section III the bars siibdiv iding the field were 
just visible (on the contours) at a flash intensiU of 4 SO log units (milliLam- 
berts), regardless of the light-time fraction, and thus independent of the fused 
brightness (Incidental!} , for //, > 0 50, this means that in the tests with the 
movmg stnpes’ the field is resohed at the savtc flash intcnsitv regardless of 
w hether there is an}" sign of in\ olv cment of tlie “cone” curv e ) Consequent!} , 
v>e are dealing primarily with effects due to the ph}sical intensity of a flash, 
rather than to its duration or to the subjectiv e brightness lex el For compara- 
tixmly simple fields, the constanc}" of the flash mtensitx for xasual resolution in 
flickered light*^ extends to hght-time fractions below 0 10, although for more 

”1943-44, J Gen Pltystol , 27, 119 
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complM fields this constancy may fad somewhat below Ij, - 0 25, while even 
so not obeymg the course of the Talbot brightness A more extensive ex 
aminaUon of this matter has been made, and will be described elsewherp 
Fields (lii) and (iv), with four and seven illuminated vertical bars respectively, 
were visually resolved (on the F — log 7 contours) at a log flash mtensity which 
declmed rectihnearly with mcreasmg ti, (Fig 12) 




Fio 12s mustrating the complex dependence of wotl molotion in fljcLcred light 
upon flash intensity I at diSerent light time fracd^ on the flicker contonrs. 

(a) Open drclets, S-barred pattern (field On)) solid oidets 6-barred pattern 
(field (iv)) The mean flux, corresponding to the Talbot brightness is very nearly 
approximated at the pomt of resolution thus reducing U to 0 10 rec^ulres nearly ten 
times the flash intca^ty necessary with steady Ugbt 
(J) Flash intensity xu < 1 , for the resolution of the barred pattern of our ‘pecten 
eipenmentf'* open ordets W J C , solid dots E,W Here, over a good range rCs- 
lution of the pattern is determined by flash Intensity alone independent of h 

Thus there are conditions under whidi resolution of a more finely subdivided 
field 15 possible with a lower flash mtensity even when the length of the sub- 
divisions is the same. The r61e of the latter fector is easily demonstrated •* 
It has been known*^ that the presence of a nearby contrast border can affect 
the visual resolution of a given such border The flicker data prove that 
phenomena of this Lind mvolving pronoimced mtegration of visual function 
ing can operate even when contrast as such is not perceived (* c , below Ihc 
flash intensity required for resolution of the barred pattern) 

One ag>cct of the mtegrative action of an increased number of effective neurol 
units is reflected m the associated vanational indices, ns we have already sug 

** A following paper deals with certam of these questions. 

*^C/ Bartley S H 1941 Vision a study of Its basis. New k ork D Van Vostnrt 
Co Inc., Chapter V 

f 
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gcslccl In tlic (I ilT of I .ihli's III I\ , (7)//r^ K ‘.t.iti'.tu'ilK con‘;l'int Ihc 
viliics for a .uul for a, here fliffer rel.ilnth littli . iIthoii;'li iho^f for tlie 1 Inr 
field (in) ni i\ lie shjditK Iii(’her I he\ ire •^m iller, hovteer, thin one "ould 
he led to expect for i <iimpl( field of tin Mnu illnmimlfd im I or i •■quire 
6° field It tlie fox Cl, the xihiexeifo in not rliffi n nt •.ii;nifi( intlx , hut tlio-e for 
cr, are Iir^erwith tin Hr field hx the .ixenirt fie lor of I 7 f, nitlioii/h the fields 
(in) ind (ix ) arc Ii ilf ij,' iin ix hrfo . ind / i'- deridedlx hitdier, arifl \ e find 

tint a, inrrc.ise‘5 \' In n tlie nnifje irci of i sinqile equ ire is enIlr^,'(fI in this v tx 
1 lie const int r is ronsistentlx 1 irj^'er hx i little for the 7-h ir field fix j thin for 
the ‘1-hir fiehl (in), the litter liixiii}; less thin tx'o third' of tiie liidit-dirl 
j)erimctcr in the former (I i;' H ) I his is ejiiile sfrd tiif; hecitise of tfie f:en- 
cral rehtion prcxiouslx elescrilied for siinjile helds lietxxnn and r 



rxc 13 The xalue-s of r in the expression ot/a\/2 •• \/l — r (set text), as a 
function of To., , for the series of flicler contours with fields (m) and (i\) 

Wc conclude, therefore, that the degree of intcgnition inxolxcd in the recog- 
nition of visual flicker, is a function of fi ish frcquencx and intcnsitx, is de- 
cidedly enhanced bj the imposition of innge forms (subdixision into stripes) 
sucli that more xisual units arc inxolxcd together xxith a reduction in the effcc- 
tix'-c contnbution of elements of neural action from each unit 

VI 

The peculiar transposition of the t, 0 75 and 0 90 contours in Uic data of sec- 
tion V led us to inquire if xxc xxcrc being in some fashion misled bx the occur- 
rence of more than one intcnsitj critical for subjcctixc flicker, at a gixen F 
It IS true that under certain conditions /t = 0 50 is a critical liglit-time fraction, 
as Porter” found for fixed illummation reflected from a spun sector disk, tins 
result, for xxdiicli an explanation has been offered,” does not enter here Be- 

Porter, T C , 1898, Proc Roy Soc London, 63, 347 

1937-38, J Gen Physiol , 21, 313, 463, Picron, H , 1935, Ann Psychol , 35, 1 
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sides, it IS desirable to be able to account for the fact that the curve of t' as a 
function of eshibita a nummum at (j, = 0 75 (Fig 10) 

In tests of visual acuity with grating patterns it has been found that a dif 
fercnce m resolvabihtj appears when the grating atnpes are at different angles 
to the verticaL" For our field (rv) we find that this difference likewise appears 
under flickered hght (Table V, Fig 14), and also that the whole flicker contour 
is displaced toward slightlj higher intensities when the barred field is turned 



Fig 14 Flicker contour for 6-barred field Gv) with stripes vertical (dashed Unt, 
flora Fig 8 (l ■■ 0^) compared with that for the «ame field with the stripes rotated 
90® honiontal 

The point above which the boruontally barred pattern was resolved is mdicated 
by the symbol well above the level for the vertical bars At S the illuminated areas 
became smooth. See text 

Viith the stnpes horizontal (field (v)) We doubt that gross ocular asLigma 
tism can account for this difference, since it persists when the very slight astig 
matism is suitably corrected A more natural explanation may be found m the 
neural structure of the foveal region (‘ retina! cstigmaUsm”) This is de- 
scribed as rccemng rather distinct upper and lower groups of nerve fibers.” 

” Shlaer S J Gen Pkysid 1937-38 21. 165 

*• Dukc-EUer W S Textbook of ophthalmology St Louis. C V Mosby Co 
1938 1, 262 Polyak. S L.. The retina Chicago University of Chicago Press 1941 
Fig. 43 
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men It WITH niviDi D in IDS 


I he siif,'(;csti()n is Uial flirl cr ma\ lit a litllt less cisilj pcrccncd when groups 
of MtiKhliormR rcaptor units art sinniltancoiisl> illiiminatcfl in the same man 
iier, if their fiber cornu rlions remain tojathtr Talculation of the r constant 


r\Iir L Vf 

llliislntinr the relation lictwccn flash frequence and flash mtcnsit> critical for the np 
pearance of the "y mo\ enicnl effect conditions ns m T nhlc V // - 0 75 Hie y mov ement 
tlircsholds nrc of course ohtnined onh nlmvc flash mtensilica nt t Inch t^ c illuminated Inrs 
arc scparntcl> Msdilc, sec text 


h 

tfr 


- 0 75 

!•>„ I I 1 


20 

i 7859 

1 OI60 


25 

4 1309 

6 47SS 


50 

4 5298 

f" 9526 


55 

4 8813 

5 1506 


dO 

3 2127 

S 6258 


IS 

3 5371 

S 8284 


48 

3 7357 

4 0200 


SO 

2 0259 

4 5191 


52 

2 4200 

4 S8J4 


54 

i 2709 

5 5251 



TAHl r VII 


An cxccpUonnl senes of oliscrsntions under the conditions s[>ecifie<l in Table V for It. *• 
0 SO, insolving the “<5 effect," see text f 


F 

fff s<c 

»/ - 0 <0 

\ox /w loe r I 1 

20 

3 4753 S 7281 

25 

3 8303 4 244-1 

50 

2 1969 4 4441 

55 

2 6672 4 9065 


2 6625 4 7402 

40 

2 8695 5 1561 

45 

i 2165 5 5297 


i 2388 5 4890 

48 

i 6173 5 7681 


i 4956 5 7195 

SO 

i 8799 2 0079 


i 8611 2 1172 

52 

0 2804 2 5742 


from the flicker data show's that it is little, but significantly, lower (0 966 is 
0 980) for the horizontal stripes The estimated Fmaz is also a little loas er 
This would indicate an organizational factor, w'hich might of itself be a function 
of the hght-time fraction 
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Wc have sought diligently to see if more than one flicker end pomt could be 
found on the intensity acale vnth F and U fijed^ but wc ha\e not found anj 
It 18 true that with the barred pattern (rv) visual disturbances of certain in 
terestmg kinds are easily recognizable at other cntical intensities when the 
bars are almost or quite resolved, but there is no difficulty in distinguishing 
them from the occurrence of Jltcker The most interesting of these we have 
regarded as an e xam ple of “y” apparent movement This most obvious at 
/i = 0 75, consists m a pulsatfle widenmg and contracUng of the illuminated 
stripes," at a rate lower than that of the flashes. The end pomt is easily 



Fig is Upper portions of jitektr coatoun for tL — 0.50 and 0 75, soLd ardets 
from Fig 8, with corresponding curves for ‘V movement end ‘ movemenL See 
text. 

recognized As shown m Fig 15, the “y effect provides a contour similar to 
that given by the flicker end pomt, although at lower intensities and with a 
higher F^ (54.5 w S3 2 for fficker) Analysis of the cutvts in Fig. 15 shows 
that trioc / IS not different for these data It is of some interest that for 
the y ’ set the relative variation (ffi//.) is lower than for flicker at ft 0 75 
by a factor of 0 835, and the scatter of this ratio («r ) is also low er, by the factor 
0 867, so that r is not essentially different, being 0 964 vs 0 966 
The conclusion that the same neural umts, lo the same number, arc cx>n 

"C/ Bartley S H., 1941 Vision a study of lU b«a New\orIc, T* 

Co Inc., Chapter VIL 
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ccrncd a*; ni the rtco;;intion of flid tr, altlumdi tiic Mibjcctnt cfTccl ii‘;cfi is 
not[tIic same, is siipjiorltd In other striLS of mcastirimtnls based upon uliat we 
regard as another Kind of apparent moaeinenl vhidi ve ma\ for con\enicncc 
but witlioiit prtjudue Idiel llu ‘V’’ taju ” J his sort of "nunement” in the 
siibdn ided \ isual fit Id ma\ lie described us ,i ) uid of juiK ttile [)seiKlomo\ ement, 
running from side to side of tiu fidd We r innot be entirek certain tint it is 
independent of e\e moeenunls It ippears al<i flash intensiu shghth but 
s\stcmatuvlK abo\e tlie vmmist d ible flidir end-jMunt In our eKjKncncc 
tMlh field (i\ ) It IS best fie \ eloped at // — 0 aO, and its use as an end [Kunt gnes 
a contourat sliglitle higlier intensilus than for flid er (1 ig la), although again 
a Inc/ IS tlie s,inie, I is a little lower than for flid er at the s,ame ti fa ^ OS ij 
ll 16), ff//^ IS a little lower, a, still lower, r is the same (0077 t OOSO) It 
ma\ be remarked that, just as for Aider v hen t, is \aried, r' and / lend to 
change reciprondh 

In connection with the relation of (criticd) flider to other subjective phe- 
nomena we should note tint a eert nn indejiendenct of the jiropertics of the 
contours can be demonstnitcd as concerns brightness,"^ visual resolution of the 
field structure,”' eolor,'*'’ and other (dienomena Thus, m 1 ig> 2, 7, S, and 14 
jioints along the contours are indicated at which the resi>eclive fields are no 
longer ‘‘sjacckicd’' or "frosted’' but become "smooth” and evenlv illuminated, 
so also in ITg 11 these points are shown, and the color thresholds lor the 
"y” curve of I ig 15 the hghtcb dirs ajijiear smooth onlv above log /„ = 
ca 1, and the bars arc visuallv resolved at about log /„ = 4 0, just as for the 
normal flicker cnd-point at // = 0 75 The levels of occurrence of these ef- 
fects, while related in interesting wavs to I,, arc not associated in anv manner 
with the presence of singularities on the /' — log / curves 

To account for the relative positions of the 1/ contours with the barred fields 
we must turn to properties of the “edge effect ” The rcahtv of this cflcct is 
attested (1) by the sv stcmalic changes m the sliajics of the cun cs winch cannot 
be accounted for by changes m image area (sections III and V), and (2) bv 
properties of the vaanatioiial indices It is also consistent with the fact that, 
subjcctiv’cly, arrivaal at the critical uitcnsilv produces a more pronounced 
flicker along the image edges (although the whole illuminated area flickers 
simultaneously) To account for the non-specific nature of the shifts of / — 
log / curv^es w itli change of temperature and of it has been proposed^' that the 
flash intensity critical for flicker results from the appropriate relation between 
the cflfects of flashes and of the dcca}' of their after-effects WTtli the barred 
fields we have indication that the number of neural units concerned is large 
(o-JoR I IS small) The fact that I'^ar , although not v'crj liigh, changes so v^er} 
little vvitli (as with field (ii) also) must be taken to mean that, although tlie 

« 1941 - 42 , J Cell Phystol , 25 , 89 , 293 , 369 , 1943 - 44 , 27 , 119 
1936 - 37 , J Gen Physwl , 20 , 393 , 1937 - 38 , 21 , 313 



W J CROZLESi AND ERNST WOLF 


431 

mean contribution of elements of effect per neural unit is ^rnnll it tends to 
decrease ^vitb /t less than might be expected It is kno^sTi that the relative ex 
pansion and contraction of an niummated bar m y apparent movement is a 
function of /l, and we ha\^ already pointed out that with our fields (m) and 
particularly (iv), it is a maximum (m our senes) at /t =* 0 75 Ihe conception 
then might be that the ‘'edge” or bar effect with which y apparent movement 
is associated, and of which the latter is one expression, operates m such a way 
as to contribute elements of effect from the same units m addition to those 
ordinarily concerned m the recognition of flid^er and that this contribution is 
more marked above II ^ 050 To the extent that let us say a symmetrical 
balan« of the expandmg and decaymg phases of the y apparent movement must 
be achieved for effective reinforcement of the ordinary flicker effect, thi!< could 
well result m a lower cntical mtcnsity for the net result with a given F at the 
level of ii most effiaent for the ‘ -y” effect. Ordinarily with simple (rcctangu 
lar) fields, abcr\^ an image area of ca 0 73 square degrees, the change of t' per 
unit change of iz, (*= A r'/Aii) is found to decrease steadily as the image area 
13 mcreased.^* This is correlated with changes m a' and m Fw^ signifymg an 
morcase in number of umts concerned and a relative dunmubon In the number 
of elements per unit required to evoke flicker In our field (u) At' is consider 
ably reduced by comparison with (i), which ts consistent with the foregomg 
For the stnped fields (ui) and (iv) the behavior of r' seems to show that the 
number of elements of effect per neural umt requurd to be mvolved at the 
end pomt is reduced by the “edge effect ’ espedally at lower values of ti The 
“y’ phenomenon appears to reverse the change of r' wulh mcrease of /«, when 
it becomes a suffiaent factor just beyond ft * 0 50 At /*, " 0 90 the *y” 
effect IS subjectively not 80 pronounced under our conditions a lesser contnbu 
tion from it is thus to be expected, and therefore t' must mcreasc m the usual 
way relative to the 0 75 contour 

This interpretation is of course tcntatix^e, but some mterestlng tests can be 
based upon it 

vn 

stJiatAJiv 

Flicker contours for a square image of 3® visual angle centered 6® on the tern 
poral side of the fovea, the light sectored at a foens, are strikingly modified if 
the some illuminated area is arranged m four squares separated b> a narrow 
opaque cross. The ‘cone” curves ore made much steeper, and their abscissae 
of inflection (/ are at higher intensities, fw is not great]} changed, but alters 
less with change of hght time fraction m the flash cyde (tt) This modification 
IS accompamed by a great enlargement of the scotopic segment of the duplex 
curv'es consistent with the theory of the intcgrati>'c rclaUons of neural effects 
m the two groups of umts m\'olvcd. The changes are not consatant with the 





THE STRUCTUEE OF THE COLLODION MEMBRANE AND 
ITS ELECTRICAL BEHAVIOR 

VUL QgAKTiTATIVE STUDIES CONCERNIKG THE ACIDIC PIOPEEHES OT 
Collodion and Their Correlation with Membrane Structure 
AND Activity 

Br EARL SOLLNER amd pAN ANDERMAN 
{From the Dtparimenl of Pkyxioloty, XJmvcrnly cf Minnosoia Jdtnncapolls) 
(Received for pubUcatloii, December 21, 1943) 

I 

In preceding papere^"* it was shown that the electrochemical behavior of 
collodion membranea m solutiona of strong, weaUy adsorbable electrolytes 
13 due to the presence of acidic impunties m the collodion Pertment quantita 
tive data were obtamed from base exchange studies * No r^ular correlation 
was found between, electrochemical actjvity”'~^ and base exchange capaaty 
A measurable base exchange capaaty seems to be associated elvqraya with good 
or high electrochemical activity but base exchange capaaties too low to be 
definitely measurable with the methods used were found with collodion prepara 
tions of high as well as with low electrochemical acUvit> 

The very low base exchange enpaaties even of very active preparations 
could be due to a ver> low content of aodic groups or to a lack of availability 
for base exchange of the majority of them- Thus, it became of mtercst to ob- 
tain quantitative information on the equivalent weight of collodion prepara 
tions of different electrochemical activity and to compare it with their base 
exchange capaaty- In this way one could hope to obtam valuable informa 
tion on the relative availablhty of the aad groups and on the submicroscopic, 
micellar structure of collodion fibers or aiUodion membranes from cfffferent 
preparations. 

On certam aspects of this problem we ahead} have some information. 
Work from this laboratory indicate* that the base cxdiange capaat} cotrc' 
spends to but a fraction of all the aad groups present m collodion. Further 
more we already know what the rate at which base exchange occurs vanes with 
different collodion preparations, faster base exchange being mdicativc of 
relatively open structure.^ 

* SoUncr K. and Abrams, I J Gen Phyw^^ 1940 24, 1 

* Sollner K- Abrams I and Ckrr C \\\ J Gen Phynol^ 1941 24, 467 

*Sollner K Abrams,! and Carr CW J Gen Pkynot 1941 26 7 

* Sollner K. Carr C W and Abrams, I,. J Gen Physiol 1942 26, ' 
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ton ’ Wooten and Ruehle • and Rudile.* (Sec also beW The titration is per 
formed with a solution of alkali hydroxide in an organic solvent The electrode which 
responds to the change m aoditj is a quinhydrone electrode some quinhydrone is 
added to the ccJlodion solution, with a bright platinum wire dipping mto it The 
reference electrode Is a calomel half cell which is connected in t^ usual manner by 
m eans of a potassium chloride-agar bridge to the solution. To increase the con 
ductance of the titrated solution some saturated solution of hthlum chloride in alcohol 
is added. Nevertheless, the ohmic resistance of the sj’steni is rather high and an elec 
trcfli tube voltmeter must be used For this purpose we have used the volt scale of a 
co mmer cial (Leeds and Northrup) glass electrode. 

We have tested a number of different solvents and solvent mixtures for their suit 
abihty for our special problem Some of the solvents recommended m the literature 
are not obtainable in a sufficiently pure state ipid can be purified only with consider 
able difficulty On account of their ready availabihty m great punt>, we finaDy 
worked with acetone and absolute alcohol, mixtures of which show excellent solvent 
properties for collodion. 

To obtain satisfactory results it o necessary to take certam precautions The 
quinhydrone should be carefully rccryatallired and stored in a dark bottle The 
platmum electrode must be heated In a flame prior to each experiment. The lithium 
chlonde solution is prepared by rtfloxiDg 200 gm of the best obiamable grade of the 
salt with 1 hter of absolute ethyl alcohol it is stored m a dark bottle m the dsxL The 
reagent used was 0 015 N potassium hydroxide dissolved m absolute ethyl alcohol 
It 18 kept in a blackened Pyrex glaa bottle m the dark. Advantageously the bottle 
is kept rather full to mioimue the influence of the caygen of the air I>ail> suppbes 
are withdrawn from this bottle and kept ready for use in a small bottle The titer 
of the potassium hydroxide solutiCHi was determmed by titratioo of a known aqueous 
hydrodhlonc aad solution The titer should be checked at frequent btervals, as 
any diange m titer Indicates a very disturbmg change m the solution pTobabl> due to 
spontaneous oxidation The btrations were carried out with a microcneter micro- 
burette of the above mentioned type ® a stream of nitrogen bubbles was passed through 
the solution during the titration to stir the sdution and to prevent the interference of 
carbon dioxide. 

The experiments were carried out in 10 ml of 2.5 per cent collodion solution m a 
mixture of 50 per cent acetone and 50 per cent absolute clh> I alcohol to which 04i rai 
of the saturated sdutiOQ of lithium chloride m alcohol was added About 20 rag 
of quinhydrone were added and nitrogen u bubbled through the solution The dec 
trodes arc inserted mto the solution and the potential difference a read on the milli 
volt scale of the dectron tube \oltmeter The reagent is added step-wise and the 


’Clarke B L Wooten L. A and Compton K. G Ind andEn^ Chem Analy- 
tical Edilion 1931 3,321 

•Wooten I^A. andRuehle K.Z.fInd and Enz Chem Anahiical Edition 1934 
6, 449 

•Ruehle A.E. Jnd and Enz Chan Analytical Edition 1938 10, 130 
For valuable private mformation we art Indebted to Dr H hL Spuriin Hercules 
Experiment Station ^\Tlmlngton, I>daware 
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corresponding potential \alues arc determined The true neutralization point is de- 
termined in the con\ cntional graphic manner 

To test tlic titration method we have earned out some determinations of 
known concentrations of benzoic and salicylic acid, benzoic acid, undoubtedlj, 
is a weaker acid than the “nitrocellulosic acid” in which we arc interested” 



Sample curves for benzoic and salicylic acid arc given in Fig 1, together with 
a blank The latter, as can be seen easily, is negligible 

Sample cun'es for the titration of tohous collodion preparations are given 
m Fig 2, the ordmate indicates millivolts, the abscissa, milliliters of 0 01 nor- 
mal solution for 0 25 gm collodion The shape of the titration curves for 
collodion does not allow" too accurate an evaluation An error of ± 5 per cent 
may occur m many instances This, however, is of no significance for our 
particular problem 

Any chemical reaction with the collodion aside from the straightforward 

” The strength of “cellulosic acid,” (oxycellulosc) is of the same order of magnitude 
as salicyhc acid (See, c g , Neale, S kl , and Stringfellow , W A , Tr Faraday Soc , 
1937, 33, 881 ) One would expect that “nitrocellulosic acid,” oxidized nitrocellulose, 
w'ould be a stronger acid than non-mtrated ox 3 "cellulose 
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ncutralmitioii of its free aad groups is bound to falsify the results Witt a 
material so liable to be decomposed by alkali solutions as collodion it was there- 
fore necessary to test w hether or not the reagent added m the process of titia 
tion may not act upon the mtrocellulose This was the more advisable as 
conceivably the qumhydrone too could be a disturbmg factor 

To deode this question a large sample of a relatively inactive collodion was dis 
solved m a mixture of 50 per cent acetone and SO per cent absolute alcohol and titrated 
with 0 02 N alcohohe potassium hydroxide solution m the presence of the usual con 



centrations of lithium chloride and qulnhj'dronc. Next the resulting solution was 
allowed to drip Into a great excess of \ngoroml> stirred water our standard method of 
preparing fibrous coU^cm The fibrous preparation thus obtained vras washed and 
dectrodlaiyted for 24 hours to return it to the state ol free aadit> After this the 
material was dned 

A part of the dried product was again dissolved in the standard mixture of alcohol 
and acetone and titrated as before. The results of the first and this second titratkm 
agreed with eadh other well within limits of exper i m en tal error 

The other part of the collodion whidi had undergone titrauon rtpredpiUUon dec 
trodialysis and drjmg was dissolved in etbcr-alcohol Membranes were prepared 
from thH solution and their act^^^t> was compared by our usual anomalous osmosis 
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method'-'' with the acti\it\ of memhnnes prepared from the original material No 
difference between the two prejiarations could he detected 

From the two foregoing e'penments it can lie concluded that the collodion 
in the process of titration docs not undergo an\ chemical changes which influ- 
ence Its acid number Thus we arc sure that the acid number as found b} 
titration of collodion m the dissolved state cm be considered to be the correct 
measure of the free acidit) of the collodion 

HI 

In Table I arc listed the acid %alucs and base exchange data obtained with 
some representative preparations of different actnitx and xar^'ing aciditj 

Column 2 of Table I gixes a brief descrijition of the nature of each 
preparation 

In columns 3 and 4 are listed the ash and SOi contents determmed bj pre- 
viously described methods - 

Column 5 gives the acid xalucs expressed in milliliters of 0 01 n hjdroxide 
solution per gram of dn collodion, column 6 the acid xalucs corrected for the 
base content of the ash Below we will see that for our purpose it is actuallj 

c have also tried the following method to determine the acid number of collo- 
dion, it was devised onginalh b\ Wilbrandt (Wilbrandt, \V , J Got P/;vno/ , 1935, 
18, 933) for a similar purpose, tliough on the basis of cntireK different theoretical 
assumptions, which we have discussed and criticized in an earlier paper (Sollner, K-, 
Abrams, I , and Carr, C W , 7 Gcii P/ivsiol , 1941, 24, 467) Ihe method consists 
of determining the limiting number of equixalents per gram of collodion of basic 
material which renders the collodion elcctroncutral Dried collodion membranes 
arc prepared from a series of collodion solutions containing increasing concentrations 
of such basic substances as methylene blue or quinine The concentration of basic 
materials is detemiined at which the concentration potential 0 1 M KCl/OOl M KCl 
changes its sign At this point the negative charges of the membrane are ncutrahzed 
electrically by what is supposed to be an equnaicnt quantity of base For a number 
of reasons such experiments give results which, though in rough agreement wnth the 
results of the titration method, arc not better than semiquantitative in character 
We therefore onlj' mention this method without going into further dctaib 

The ash content is b)’’ no means all basic material, in most cases more than half 
of the weight of the ash is SO 4 In one sample wc found 26 per cent AbOj + FesOj, 

7 per cent calaum oxide, and 11 per cent sodium oxide The aluminum and iron ox- 
ides m all probability form but slightly dissociated or non-dissociable compounds 
Thus, if w e assume that 25 per cent of the w eight of the ash behaves like sodium, w e 
certainly have not underestimated the degree to which potentially active acid groups 
in the collodion are neutralized from the beginning With an ash content of 0 1 
mg per gm collodion this would correspond to 0 025 mg sodium per gm or about 1 
milliequivalent of sodium per kilogram dry collodion Expressed as are the acid num- 
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iminatenal ^\hether we base our considerations on the uncorrected or the cor 
rcpted acid number I’alues 

Column 7 indicates the mflhhters of 0 01 N hydrocode solution per gram of 
dry collodion which were used to neutralize 0 5 v potassium chloride solution 
after 48 hours contact with the collodion 

Column 8 shows the pH \'alues (as dctcnmned with a glass electrode) of the 
potassium chbnde solution after 48 hours contact with collodion. 

Column 9 gives the base exchange t-alues calculated from the pH values of 
column 8 under the assumption that the aadity which is foimd experimentally 
IS caused by hydrochloric aad m an unbuffered system. The difference be 
tween the base exchange values as obtamed by direct titration (column 7) and 
those calculated from the pH \’alucs (column 9) js a measure of the dissolution 
of some material from the collodion which reacts with NaOH The values of 
column 9 are therefore a more correct expression of the true base exchange than 
those of column 7 For a discussion of this pomt we refer to a prior paper * 

Columns 10 and 11 mdicate the electrochemical activity of the different 
collodion preparatiODS The same method of charactcnzation was used as m 
preceding papers The membranes tested were appmxinatcly of the same 
porosity as indicated b> their behavior when tested with sucrose solution, the 
figures in column 10 indicating the millimcUf pressure nse observed 20 minutes 
after the membranes filled with 0 25 sr sucrose solution were placed m datilled 
water Column 11 gives the anomalous osmotic use m millimeters of water 
obtained after 20 minutes with u/5I2 potassium sulfate solution As shown 
previously, * * the rate of tins nse is a rather sensitive mdicator of the electro- 
chemical activitv of collodion 

Table II gives some representative data demonstrating the influence of time 
upon the hose exchange. The preparations 3fl, 4o, and 6o used for these 
e-Tpenments were not the same but parallel samples of the corresponding prep- 
arations Nos 3, 4 and 6 in Table I 


IV 

We turn now to the discussion of the mam problems of this paper (a) the 
comparison of the aad number of preparations of different electrochemical 
activity, (6) the comparison of the base exchange capaat> of the different 
preparatiops in the fibrous state (c) the comparison between the base exchange 
capacity and the acid number of the individual collodion preparations, and (d) 

bers in Table I,thisis01ml ofOOlN sodium hydroxide idutioo per gram dry collo- 
dion 

In calculating the values of column 6 the appropriate additions have been made to 
the N-alues in column 5 Since the base content of the ash is probablj lower rather 
than higher the assumed 25 per cent sodium some of the corrected \’alaes of 
column 6 are probabU slightly too hi g h . 
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TAllLE I 

Aad Number, Base J^chauf^e, and Achvtt\ oj Various Collodion Preparations 



Drand of collodion and 
prcttcatmcnl 
(All preparations were 
prcclpitnlcd from ether alcohol 
itolution^ and dried) 


1 Mallmckrodt "Pirlo 

dion,” commcrail 
preparation 

2 Mallinckrodt "Parlo- 

dion,” boiled S hrs in 
90 per cent alcohol (2 
alcohol changes) 

3 Baker Collodion u s r , 

commercial preparation 


Oxidized collodion, (Bak- 
er Collodion Cotton, 
“Pyroxihn”) oxidized 
48 hrs mth 1 uNaOBr 
and boiled several times 
inth M atcr 

5 Oxidized collodion (No 

4) , w ashed 8 times \i ith 
95 per cent alcohol 

6 Oxidized collodion (No 

4), washed 16 times 
with 95 per cent alcohol 

Oxidized collodion (No 
4, boded 3 hrs with 90 
per cent alcohol 


A'h ami SOi 
content 



cxchanjtc ilata (JS hrj ) 


0 01 s kOH 
per (an <lr> 
collodion 


1 2 0 oil 


1 0 0 008 



1 Icctro- 
chcmical 
activil> 


per inn found NaOH per 
dr> rollo - 1 ctpcri cm dr} 
dion found, men collodion, 
eipen Jail} on calculated 
mentalU treat from pit 

on treat ment \aIuecof 

ment urith reithOJ columns 
0 c u KLl u kCI 
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a comparison between the aad number and the base exchange capaaty of the 
\'ancni5 preparations on the one hand and their electrochemical activity on the 
other 

The aetd numbers of the different preparations (column 6, Table I) vary only 
from 1 0 mh of 0 01 Is h} droxide per gmu for the most highly purified preparation 
to 3 J ml for highly ondired collodion Onlj a small fraction of the total 
aadity can possibly be due to semicstcnfied sulfunc aad “ The ratio of the 
extremes of the obscr\'ed aad numbers is onl> 13 3 The equivalent 
wei^ts which correspond to these aad values art 100,000 and 30,000 respec 
trvciy “ 

On the basis of more indirect evidence we came m an earlier pubUcation (Sollner 
K. Ahrams, L and Carr C W J Gen Pkys\oi 1941 24, 467) to the conclusion that 
the sulfate content plays only a minor rtle if any in determining the electrochemical 
prc^icrtles of collodion Thu can now be shown definitely by comparing the sulfate 
contents (column 4 of Table I) with the corresponding aad numbers of column 6 
If afl the sulfate is present m the semiestenfied form a sulfate content of 0 1 mg per 
goL coUodioo corresponds farrly accaratel> to 0 1 ml 0 01 n h>tiroxidc solution 
Thus with the pure commeroal preparations luted m Table I the possible mwomlnn 
contribution of sulfunc add compounds to the overall aodity is only 8 to 13 per cent, 
with the endued collodion preparations les correspoDdmg to their higher tJtratable 
aadity 

t^The aad numbers of the commercial coBodion preparations \-ary from 1 2 to U 
ml of 0 01 N hydroxide solution per gm. coDcdion tho corresponds to (mean) eqnlv 
alent vreights of 67 000 to 83 000 We may awtume that our coDodion corre^jonds 
fairly dc^y to cellulose tetrarutrafe which came* two 0 — NOj groups per glncose 
residue and has a Molecular weight" of 252, Then, the mean chain length per 
carboxyl group would be 260 to 330 glucose residues. Using the same technique as 
with collodion we found a similar ebam length also with several acetylcellulose 
preparations. Our results are in good agreement with the corresponding \'alue3 given 
by different authors for purified cdlulose Hcymann and Rabmerv (Hejonann E. and 
Rabmov G J Pkync Ckcm 1941 46 1152) e4 find 300 Sookne and Hams 
(Sookne A, M and Hams, M J Ruearch liol Burtuu Standards 1940 26,47 
{Nat Bureau Standards Restarcb Paper RP J3JS)) about 600 glucose residues per 
carboxyl group The carboxyl groups are beheved to be present as the one end group 
of the cehulosc molecule (S« further e^ Sookne A M Fuptt C, H and Stem 
hardt J J Rasearck Nat Bureau Standards 1940 26 61 {Not Bureau Standards, 
RtseareA Paper RP f3l4) Neale, S Mn ®"d Stnngfcliow W A. TV Faraday Sac 
1937 S3 881 ) We ma> add that it fa customary to assume on the basis of viscosity 
osmotic, and ultracenmfuge studies that the degree of polymeriiaUon of natiw cellu 
lose and nitroccUolosc dem-ed therefrom is about 2 OOO to 3 000 glucose residues per 
molecule. (See eg Ott E. dnd and Png Chens 1940,32, 1641) 

From the foregoing figures it is cicar that the dissociable aadic groups occupy only 
a \ery fraction of the surface of cellulose and nitroceOulosc molecule*. 
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In considcniiR Ihc base c\c/iaui^r capanlv il is ncccssarj’ for llic reasons out- 
lined above to consider tlic figures calculated on the basis of pH measurements 
(column 9) In the following discussion we will assume that the vcr>’- low base 
exchange values found with some jireparations can be taken at their face value 
Ilowev'cr, we must recall that these values, as discussed previously at length,^ 
arc only maximum jiossihlc values, the figures given in the table for the cases 
1, 2, and I are undoubledlv loo high The very great importance of the time 
factor will be discussed in the next section 

With the base exchange w c find enormous diflerenccs betw eon different prepa- 
rations, less than 0 002 ml of 0 01 n hydroxide solution jier gm for v'ery' inac- 
tive preparations (compare column 11), values as high as 0 26 ml for oxidised 
collodion of high activity , and values down to 0 0066 ml for oxidi/cd collodion 
which V as treated thoroughlv with alcohol, but nevertheless has retained con- 
siderable electrochemical activ ity flic ratio of the low est and the highest base 
exchange values rciiorlcd in Table I is about I 200, whereas the diflcrencc in 
the acid numbers of the same iirejiarations is as noted above only 1 I I 

We turn our attention next to the correlation oj acid numbtr and base exchange 
capacity of the individual collodion preparations 'Jo do this, we compare the 
figures of columns 6 and 9 of Table I This comjiarison shows that with the 
pure preparations 1, 2, and 3 not more than one in about 3S0 to 770 of all the 
acid groups is available for base exchange With oxidized collodion, which 
was punficd by rcjieatcd boiling w ith water. No 4 of Table I, this ratio is about 
one in 13, with oxidized collodion, which was washed eight times with alcohol 
(No 5), the ratio is increased to one in about 26, with more thoroughly punfied 
oxidized collodion, the ratio increases to one in 240 for case 7 and one in 420 
for case 6 

Thus we sec that there arc enormous diflcrcnccs in the av ailability' for base 
exchange of the acidic groups of the vanous collodion preparations The mucli 
higher base exchange capacity of oxidized collodion in the fibrous state is not 
so much due to its higher acid number as to its more open micellar structure 
The variations between the scv^eral preparations arc thus indicative of diflFer- 
ences in micellar structure 

The more open structure of oxidized collodion is probably due to the pres- 
ence of a small percentage of low molecular weight matenal which inhibits 
normal formation and arrangement of the micelles That repelling forces 
between charged groups — the carboxyl groups — may play an important r61e m 
the formation of collodion micelles and their arrangement can on the basis of 
analogous cases be considered to be rather unlikely'^ The impunties whicli 
account for the open structure of oxidized collodion can be gradually removed 
by purification (cases 5 to 7 of Table I) But even v''eiy thorough purification 
yields a matenal of a somewhat more open structure (case 7) than the onginal 
unoxidized preparation, in spite of the fact that the acid number is reduced 
approximately to its ongmal value 
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We have so far not discuwed the time factor with regard to the availability 
of the aadic groups for base exchange and the typical membrane functions 
Our calculations so far have been made on the basis of the base exchange ob- 
tained after 48 hours. However we must remember that membranes brought 
mto a KCl solution assume (if they are not undulj thick) their final electncal 


TABLE n 

Tks Infinetue of 0^4 Tin* oj RacUon cn tht Bas* Exduni» of CoUodtffn PnparntloHi 

I A, Baker coQodkm (sample 3 a) 


Jlxat of retetkm 

pH rtlocs <m tMtuent 
vltli 0 S K EO 

m Onl V NaOH per fm. djy coflo- 
dbo akoUted from pH rmlaa 

/ S min. 



_ 

y' 30 min. 

6 8 

0 0005 

Ihr 

6 4 

0 oou 

6 hn. 

6 2 

0 0021 

12 hn. 

6 0 

0 0033 

24 hn 

S 9 

0 0012 

48 hn. 

5 9 

0 0012 

B 

1 Oxldixed coUodion (niople 4 a) 

^ 5 muu 

6 0 

0 0033 

/ 30 min. 

5 5 

0 Olt 

1 hr 

5 0 

0 033 

6hr». 

46 

0 oei 

12 hn. 

' 4 2 

0 n 

24 hr«. 

4 1 

0 26 

48 hr». 

4 1 

0 26 

C OxidUed coUodkm wtihed 16 times with 95 per cent alcohol (tampk 6a) 

5 min. 

6 5 

0 oou 

30 nun. 

6 3 

0 0017 

Ihr 

6 1 

0 0026 

6 hrs. 

5 9 

0 0012 

12hrt. 

5 8 

0 OOU 

24 hrs. 

5 7 

0 0066 

48 hn. 

5 7 

0 0066 


properties conductance and membrane potential vnthm several mmutes 
as soon as the electrolyte has penetrated Therefore only those groups ahich 
are placed so as to exchange readily can contribute significant!) to the char 
actenstic properties of membranes. Though it Is Impossible to estimate ac 
curately the quanUt) of these readil) exchanging groups, expenments on the 
mlluenceoftimeonthe base exchange will gn e some useful hints As before, 
we consider the base exchange s-alues which arc calculated from the expen 
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mental pH values Table II contains such data The preparations used {3a, 
4 < 7,6 a) are, as said before, very similar to Nos 3, 4, and 6 respectively in 
Table I 

If we look at the base exchange values obtained after 5 or 30 minutes we 
certainly obtain a more correct picture of the availability of the dissociable 
groups which determine the t 3 q 7 ical electrochemical properties of collodion 
In addition we must consider the fact that collodion fibers exhibit a greater 
number of dissociable groups in rcadilj' available places than more coherent and 
compact structures like most collodion membranes, particular!}' fairly dense 
ones On this basis \\e come to the conclusion that the ratio of available 
dissociable groups in collodion membranes to those present m the preparation 
is hardly less than fifty times and probably rather a thousand times smaller 
than given abox'e We may therefore estimate this ratio to be rather 1 500 to 
1 1,000,000 than 1 13 to 1 770, according to the preparation used 
Finally we turn to the correlation oj acid number and base e\change capacity 
oj the various collodion preparations to their electrochemical activity 

The acid numbers (column 6 , Table I) on which we base this comparison 
do not need an}' critical remarks For base exchange values we use the data 
obtained m 48 hour exchange experiments (column 9, Table I), keepmg in mmd 
the above discussed restrictions of their significance 
As a measure of the electrochemical activity we use the mean of the three 
values given m column 1 1 of Table I for each of the collodion preparations It is 
necessar}' to recall bnefly the basis and significance of these figures ’ - ^ They 
represent the rate of anomalous osmosis obserx'cd under arbitrar}' but stand- 
ardized conditions Bag-shaped membranes (30 X 110 mm ) of approximately 
identical porosit}' (column 10 of Table I) filled with m/512 K-SO 4 solution 
are immersed m w'ater and the pressure rise m a capillar}' manometer tube is 
measured after 20 minutes This pressure rise accordmg to experiments by 
Loeb IS for a given membrane proportional to the electrokmetic (J") potential 
times the membrane («) potential Theoretical considerations of Sollner 
show' that the relationship is more complicated The pressure nse, that is the 
extent of the anomalous osmosis, is proportional to the electrokmetic (f) poten- 
tial times the difference of the e-potentials which arise between different parts 
or pores of tlie membrane, this difference is the drixnng force in the process of 
anomalous osmosis The ^-potential mcreases with increasmg charge density 

These ratios can be taken as a quantitative indication of the discrepancy between 
collodion membranes and membranes which behave as homogeneous “oil” phases 
In the latter type of membranes all the functional groups (aad groups m our case) 
are arailable for the characteristic membrane function 

Loeb, J , J Gen Physiol , 1922, 4, 463, and many other papers m the precedmg 
volumes of the same Journal 

Sollner, K , Z Elcklrochcm , 1930, 36, 36, 1930, 36, 234 
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(number of exchanging groups per umt area) up to a certam limitmg value 
which cannot be surpassed. Anyfurthcrincreaseof the charge density docs not 
lead to higher values of J* The correlation of driving force and charge density 
IS not simple, it is not necessarily proportional to the measurable membrane 
potential Higher charge density need not necessarily lead to an mcrease of 
the difference between local membrane or pore potentials. A simple consid 
eration shows that a positive correlation cannot be expected with high charge 
denaities Thus the anomalous osmotic pressure nse is by no means a simple 
and stiuightforward quantitative measure of the 'electrodieimcal activity, 
particularly with highl> active preparations. 
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With these rcsen'ations in mmd we have plotted m Fig 3 the electrochemical 
activity of the various preparations given in Ihble I agamst their aad numbers 
(dots) and base exchange capacities (crosses) In order to accommodate both 
sets of data in one graph the base exchange values are plotted enlarged ten 
times 

There is a reasonabl> good anrdalion hdvetn acxd numhtr and electrochemical 
activity I^w aad numbers are found with the preparations of lowest actrnty 
the highest aad numbers are found with the most active prqmations, though 
medium aad numbers arc found with a fairij inactive (No 3) as ^cll as with a 
fairl> active preparation (No 7) An eiplanaUon of this latter discrepancy 
must be looked for in the above discussed difference m structure between the 
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commercial (No 3) and the Iiiglily punfied o\idi7cd preparation (No 7) The 
base excliange data indicate a somewhat more open structure of the latter 
material One must assume that this results in a somewhat less smooth, more 
irregular, and rougher nature of the walls of the pores This would lead to the 
exposure of a greater number of active groups in spots which can make an es- 
sential contribution towards the electrochemical actmt)^ 

The corrclalton bclwccti base CAchatigc capacity and aclunty as pointed out m a 
previous paper is not as good Low’ base exchange capacity is associated with 
low’ as w’ell as with high electrochemical activity, high base exchange capacity 
IS alwa 3 ’s associated w ith great electrochemical actmty Obviously the base 
excliange capaaty which must be show n by a preparation to give nse to high 
electrochemical activity is veo' small, not more than barely measurable, any 
further mcrease in base exchange capacity’ does not cause a great positive mcre- 
ment in the electrochemical activity as measured b}’ the anomalous osmosis 
method This can be understood on the basis of two factors First, as pomted 
out before, the electrochemical activilj, as measured with the anomalous 
osmosis method, cannot be axpccted to increase steadily when the charge 
density increases ox er a certain lex’cl The second factor must be looked for m 
this direction the process of anomalous osmosis through the highlj’ porous 
membranes used takes place cssentiallj’ in the wider pores which trax’erse 
the membrane, it is inconsequential for this process if the functionally actix’e 
pore W'ails haxc a microporous structure If the pore walls hax’e a structure 
of the latter t)'pe, parts of the membrane skeleton, which do not contnbute 
to tlie process of anomalous osmosis, may casi!}’ be ax ailable for base axcliange 
Thus the more open microstructurc, which as discussed aboxe is found so 
pronouncedly witli the less punfied oxidwed collodion preparations, easilx 
ma}'’ account for mudi of the apparent lack m parallelism between base ex- 
change capacity and electrochemical actmt}’ as determined b}’ the anomalous 
osmosis method If the comparison bctxvecn electrochemical actix’itx and 
base excliange xvere based on short time base excliange x’alues (Table II) a 
better agreement betw'een the tw o sets of data w ould be found, since the differ- 
ences m base exchange betw’ccn the different preparations are less pronounced 
in short time experiments than after 48 hours The maccurac^’ of the x’erj’ 
low short time base excliange x’alues, howex’er, makes it impractical to evaluate 
them quantitatively In a forthcommg paper xve intend to discuss certain 
aspects and consequences of the heteroporous character of collodion membranes 
One could attempt to use the acidit}’ and base exchange capacity data, w’hich 
xvere given above, for some comparison of collodion membranes with mono- 
molecular films or for an estimation of the number of pores per unit area How’- 
ever, xve do not think that tins at present would be a particularly fruitful begm- 
nmg The spread of the figures w’e could start out with is x’Ciy wide, it also 
w’ould be necessary to base the calculations on some additional estimates and 
some arbitrary assumptions The problem of the number of pores per square 
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ccntuneter wa« treated m the past mostlj on the basis of the assumption that 
pores of more or less uniform cross-scctioa traverse the membrane m a fairly 
regular manner with httle or no cross-rxmnecbons Such a situation, however 
certainly does not prevail m dned collodion membranes or “porous” membranes 
of the type used In our previous worL We always roust remember that the 
mterstices m a collodion membrane are irregular, non uniform, and mter-con 
nected, furthermore many dead-end spaces enst undoubtedly 

The avaflabOity of the pore space for the most lypical membrane function, 
the penetration of third substances, is moreover not only governed by the com 
plei and unknown mterplay of the above mentioned and wrm1?ir factors but 
also by the charactenstica of the third substance Pathways which are avail 
able for small molecules are unavailable for bigger ones 

In order to charactenre structures like membranes with regard to their im- 
portant functional properties it is necessary to look for new approaches which 
are less formal then those ordinarily used m the past A study of the func 
honal properties of the membranes, their permeability, their ionic selectivity, 
t c their electromotive properties, and their conductance m solutions of various 
electrolytes and di6ferent concentration will furnish the data of most mterest 
Knowledge of the geometncal structure of membranes is of mterest mainly in 
as far as it helps to coordinate, to explain, and to visualize the functional 
membrane properties 

This does not mean that the application of other physical methods m cluadat- 
ing the structure of collodion membranes is of no mtatsL Quite to the con 
trarj , we thmk that such methods should be exploited to the limit, such stud 
les'* are boimd to give us a fuller understanding of the data which may be 
obtained with the above mentioned methods of functional membrane char- 
acteruation 

Our next problems will be to prepare fairly uniform membranes with well 

Due to the wartime conditions wc shall not be able to attack the purely physical 
aspects of our wider problem In the near future- The obvious approach would be the 
use of x-raj^ to obtam some information as to the size and arrang emen t of the micdJes 
m collodion fibers in porous and in dried membranes Wc also think that the electron 
microscope could conceivably be ol great help In the study of extremely thin mem 
branci- If, e.g the molecules arc arranged Into miccUca in such a manner that many 
end carboxyl groups come to lie next to each other, like the points of a bundle of pen 
dls, then these groups, if neutralized with ions of a metal having a high atomic nom 

ber(rf Pb or Hg) may become visible with the electron microscope 

Another problem that requires fundamental mvesligation is the coordination of oar 
findings with regard to the scarcity of dissociable groups in collodion with the con 
veational concepts of the clcctnc double layer and of the clectrolonetk potential A 
combination of electroosomotic and catapborclic studies with collodion should go far 
towards elucidation of this question Some of the apparent difficulties will be re- 
fol\’ed at least partiallj by the assumption of structural irregularities which wc hope 
to discuss at greater length in a forthcoming paper 
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defined electrochemical cliaractenstics, and to mvestigate their electrochem- 
ical properties, i c , their conductance and electromotive behavior m solutions 
of different electrolytes 

For mucli valuable help we arc indebted to Dr Charles W Carr 

SUiaiARY 

1 Tlic electrochemical behavior (“activity”) of collodion membranes de- 
pends upon acidic, dissociable groups located in the interstices of the mem- 
branes The active groups can be determined by base exchange measure- 
ments High base exchange capacity is always found with preparations of 
great “electrochemical activit}',” medium and low base exchange capacities 
occur wuth elcctrochemically aclix'c as w’cll as w itli mactix e preparations The 
observed base axchange capacity is determined by two factors the mherent 
acidity of the collodion (its mean equivalent weight) and the submicroscopic 
micellar structure of the collodion A comparison of the base exchange capac- 
ity of vanous collodion preparations and their mherent acidities therefore 
allow's certam conclusions to be drawn concernmg the relative availability of 
the micellar surfaces in the different preparations 

2 The inherent acidity of x'-anous collodion preparations, their “acid num- 
ber,” w'as determmed b} electrometric titration Collodion in the acidic 
state, tc after exchange of all other cations for H+ ions, was titrated in an 
organic solx'cnt muxturc with alcoholic KOH using a quuihydrone electrode 
Details of the ex-pcnmcntal procedure are gix'cn m the paper The acid num- 
bers, expressed in milliliters of 0 01 n KOH per gram drx’’ collodion, x’ar}'- from 
1 0 for a highly purified collodion preparation of verx' low electrochemical 
activity to 3 3 for a highly oxidized sample of very high activity Acid num- 
bers of about 1 5 (correspondmg to an equivalent xveight of about 67,000) are 
found both w'lth inactive commercial and wuth fairly actix'^e oxidized prepara- 
tions The base exchange capacity of the same preparations m the fibrous 
state as measured after 48 hours of exchange time nines from 0 0013 ml 0 01 
N NaOH per gm dry collodion for the most mactive preparation up to 0 26 ml 
0 01 N NaOH per gm for the most actme preparation Thus the acid numbers 
over the whole range mvestigated differ onlj'’ m tlie ratio of 1 3 3, whereas the 
base exchange x^alues differ m the range of 1 200 

3 In the mactive preparation only one in 770 acid groups is available for 
base exchange, m tlie most active collodion one group m 13, x^lues betxveen 
these extremes are found with commercial and alcohol purified oxidized 
preparations 

4 The high base exchange capacity of the electrochemicallv active prepa- 
rations IS not so much due to their higher aad number as to their more open 
structure This difference m structure is asenbed to the presence of a small 
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fraction of low molecular weight material which inhibits normal formation and 
arrangement of the micelles 

5 Short time base exchange experiments with fibrous collodion indicate 
that the number of aad groups available for the typical electrochemical mem 
brane functions may be estimated to be about SO to 1000 times less numerous 
than those found m the 48 hour base exchange experiments It is estimated 
that m membranes prepared even from the most active collodion not more than 
one m 500 aad groups may be available for the typical membrane functions, 
with the less active preparations this ratio is estimated to be as high as one m 
1,000,000 or more. 
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I 

In a recent publication Carr and SoUner* have reported on the water uptake 
and the swelling of collodion membranes in water and solutions of strong mor 
ganlc electrolytes They determined the weight and. volume changes of collo- 
dion membranes when placed m water and when transferred from water to 
solutions of strong electrolytes It was found that dried collodion membranes 
swell reversibly to an appreciable extent when placed m water, the sweUing 
varying from 5 to 11 per cent depending on the brand of collodion The water 
uptake os determmed by the weight mcrease is larger than could be accounted 
for by the volume increase swelling accounting for only 60 to 70 per cent of the 
water taken up by the membranes. When the ‘Srater wetted dned” collodion 
membranes were transferred from water to solutions of vanous strong elec 
trolytes, there was no detectable change m volume. Similarly when “porous" 
membianes were transferred from water to solutions of strong electrolyses, 
there was no significant volume change 
Without giving further details, Carr and SoUncr^ slated that the problem of 
water uptake and swelling of collodion membranes is more complex m aqueous 
solutions of many organic compounds This is of mterest m view of the fact 
that the permeability of collodion membranes to various organic substances m 
aqueous solutions was foimd by several mi’esligatore to be anomalously high 
Michachs and Fujita* reported that strychnine quinine, and other alkaloid 
cations penetrate dned collodion membranes with approxunately the same ease 
as do sodium ions which undoubtedly are much smaller 

CoUander,* measuring the relative penneabiht} of about thirty organic non 
electrolytes and weakly dissociated compounds mostly aads, found that with 
a few exceptions the permcabflit} decreased regularly with increasing mo/ecular 

^ Carr C W , and Sollner K. J G<n Pbystol 1945 37 77 

* L and Fujita, A. Biockcm Berlin 1925 161 47 

* CoUander R Soc Sneni Fenmca Commentatlonej Biol , IL 6 , Ifelsmgfors 
1926. 
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Size The compounds \\Inch in his experiments deviated most strongly from 
this regular pattern are propionic acid, valeric acid, monochloracetic acid, 
phenol, and «;-mtrophcnol It is important to note that a membrane kept for 
some time m a solution of w-mtrophenol was found by Collander to contain 
much more of the solute than would be expected if its concentration m the water 
contained w'lthm the membrane were the same as in the outside solution Col- 
lander links the unusually high permeabilit)’^ of the ?w-nitrophcnol with this 
effect 

Hober* determined the relative permeability through positive membranes 
of a number of organic and inorganic anions in solutions of their Na salts 
For this purpose he used collodion membranes impregnated with a basic dye- 
stuff It would be premature to discuss Hober’s verj mterestmg results in 
detail here It must suflicc to state that in many cases the permeability of the 
organic anions is much higher than the permeability of inorganic anions of 
smaller molecular size E g , the fatty acid ions from acetate to the valerate 
ion possess permeabilities comparable to that of the much smaller chloride 
ion, and the fatt}'' acid anions above valeric acid have even greater permeabili- 
ties This behavior Hober attributes to the surface actiMt}' of the organic 
ions which are believed to be concentrated on the pore walls, and thus to move 
faster across the membrane 

In view' of the fact that air-dned collodion membranes swell m water,* it 
seemed advisable to inv'estigate w'hether the solutions of the substances that 
w'cre found to exhibit anomalous permeabilities might have a specific swelling 
effect The detection of such an effect, of course, w ould be most important in 
determming the limits of applicability of collodion membranes to permeability 
studies, m addition it would cast light on the findings of the above mentioned 
investigators We therefore have mvestigated the sw elhng of collodion mem- 
branes m aqueous solutions of some organic substances and the uptake of solute 
from these solutions by the membranes 

The organic substances for tins mvestigation were chosen preferentially from 
three classes of compounds One group was selected from among those w'eaklj 
or non-dissociated substances used by Collander w'hich w'ould be most likely 
to influence the swellmg of collodion, such as fatty acids, phenol, and nitro- 
phenol, secondly, some definitely h)'drophilic compounds such as glycerme, 
glucose, and atnc acid, and thirdly some strong organic acids, sulfomc acids, 
were tested, the sodium salts of which were found by Hober to behave very 
anomalously 

This study has been confined to dried collodion membranes smee any spe- 
cific swellmg effect that may be found with dned collodion membranes would 
also result m a change of structure of “porous” membranes 

•• Hober, R , J Cell and Comp Physiol , 1936, 7, 367 
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The eipenmental procedure 13 briefly as follows flat dried collodion mem 
branes were prepared their weights determmed, and their volumes ascertained 
with a pycnometer filled with mercur> , they then were placed mto the solu 
tons of the various organic compounds After measured duration of immer 
Sion m the solutions, the membranes were removed, blotted, and their weights 
and volumes agam detenmned- Finallj , m a number of representative cases 
the amount of solute contamed m the membranes at equilibnum with various 
solutions was determmed 

The tedmique of the weight and volume measurements ivas the same as 
used by Carr and SoUner which was described m another paper ^ 

In some cases the weight and volume measurements were made at relatn'el> 
frequent mtervals m order to ascertam the swdlmg of the membranes as a func 
tion of the time In all cases enough determinations were made to assure that 
equilibnuin values of weight and volume had been reached. The material used 
throughout this investigation was BaLer u.SJ* collodion 

To determine the amount of organic solute contained m the membranes the fol- 
lowmg procedure was used the membrane was removed from the solution ami mo- 
mentarily dif^ied into distilled water then it was placed mto a 150 X 15 mm- test 
tube containing co> 10 ml of distilled water which covered it completely After a 
suffiaent amount of the organic substance had diflu&ed out of the membrane m most 
cases liter a few days, the membrane was removed from the solution and the latter 
was titrated The membrane was placed again m distilled water and the resulting 
solution was titrated as before after several days This procedure was repeated 
until successive titrations yielded sero values. A membrane which was free of organic 
solute was used as a control and titrated along with the others. With the aads the 
titration was earned out with 0 02 N NaOH, using a synnge micro buret which al 
lowed readings to 0 002 mh The total amount of reagent required for the control 
was subtract^ from the amount required for the titration of the membranes The 
phenol solutions were titrated m a similar ijoanner with 0 1 N solution of KBr KBrOj 
In all cases the analyses were carried out after swelling equflibriom had been es- 
tablished. 

The results of the weight and volume measurements arc given — as by Carr 
and SoUner — as milligrams and cubic mfllimctcrs weight and volume mcrease 
respectively per cubic centimeter of dry membrane which occur when dry col 
lodion membranes are immersed m the \ranou8 solutions 

The accumulation of solute b> the membranes was calculated as foUows the 
amount of substance actuaU> present in a membrane was divided by the qunn 
tity that would be present if the concentration of the solute m the solution 
which is contamed within the membrane were the same os m the bulk of the 
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solution Ihis ratio obvioush is a quantitatnc measure of the relative 
accumulation of solute within the membrane 

The quantity of solute present in the membrane is found by analysis The 
quantity of solute that would haic entered the membrane if the measurable 
W'eight increase were caused by the ujitakc of unclianged solution can readily 
be calculated from the w eight increase and the know n specific gravity and the 
concentration of the solution 1 lie former quantity divided bv the latter gi\ es 
the desired ratio which we call the "accumulation factor ” 



It IS of interest to comjiarc the quantity of solute contained in the membrane 
with the corresponding weight or volume increases The clearest picture of 
this relationship is obtained b}' comparing the quantity of solute taken up per 
cubic centimeter of dn' membrane w'lth the corresponding “characteristic 
additional w’cight increase ” Tins latter quantity w'e define as the w'eight in- 
crease in solution minus the weight increase in water per cubic centimeter of 
dr}’' collodion 


in 

Fig 1 gives the relative volume and weight increases of dried collodion mem- 
branes in aqueous solutions of several organic compounds as a function of time 
The equilibrium values of the w eight and volume increases per cubic centimeter 
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TABLE I 


Tht InitrociKyn of Dned CcUodiOM UemirtxiusvfiikAqKMm Seiultcns ef Varienu Orianlc 
Compounds 


1 


i 

4 

s 

6 

7 

Solute 

Coocn- 
tntton of 
lolaHoa 

yrdfbt 
lacrcat* 
per ce- dry 
membrmM 

Vofanne 
locrmte 
per ce dry 
uMubrue 

”Aecui*B 

UUod 

l*ctor* 

uptake ef 
•olaCe 
per cc. dry 
membnac 

•'Chsnc 
terlatic 
addlUeo^ 
wdftit 
lacreua 
per cc. dry 
men true 

Water 

msli/liUt 

mt 

80 

C r- 

5 

— 

■r 

mt 

Acetic add 

0 54* 

97 

72 

8 7 

25 4 

17 

Propkmic aad 

0 52* 

114 

90 

13 0 

52 9 

34 

Butync aod 

0 28* 

125 

101 

22 7 

67 8 

45 

Butyric add 

0 49* 

161 

137 

IS 6 

lOS 

81 

Valeric add 

0 26* 

276 

260 

32 1 

232 

196 

Monochloracetic aad 

0 53* 

152 

103 

9 3 

67 8 

72 

Ethyl alcohol 

0 5 

S3 

57 

i 

i 

3 

liobutyl alcohol 

0 5 

122 

lOS 

i 

1 

42 

laoamyl alcohol 

0 5 

136 

127 

i 

« 

56 

Farmaroide 

0 5 

85 

66 

i 

s 

5 

Vtleramlde 

0 5 

196 

181 

1 

i 

116 

Fbenol 

0 M2* 

117 

76 

114 

47 4 

37 

Phenol 

0 38* 

282 

232 

20 8 

234 

202 

m Nitrophool 

0 05 

224 

145 

» 

i 

144 

Benzene calfonic add 

0 5 

75 

56 

0 00 

0 0 

-5 

<9 Naphthalene calfonic 
add 

05 

78 

57 

0 00 

0 0 

-2 

Glycerine 

0 5 

96t 

72J 

i 

1 

6 

Glucose 

0 5 

82t 

70} 

1 

i 

-8 

Dtrlc add 

0 5 

99t 

75} 

0 00 

0 0 

9 


• Concentrttion dctcrmiaed analytically after otabHahment of nrelfing equiUbnuiiL 
t Th»e membrane* were cost at a later date — the weight and volume tncr e ase* In water 
for the membrane* In thb group are 90 mg per cc. dry membrane, and 70 cjnm per cc. dry 
membrane respectively 
I Not analyxed. 


of dr> membrane for all the substances tested are summarized m columns 3 and 
4 of Table I The ‘ accumubtion factors” for several solutes are given m 
column 5 the solute uptake In milligrams per cubic centimeter of dry mem 
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brane and the “cliaractenstic additional ^\ eight increase” in miUigrams per 
cubic centimeter of diy membrane are shown in columns 6 and 7 

IV 

The data presented in columns 3 and 4 of Table I show that the dned collo- 
dion membrane exhibits widely different behaMor when placed in solutions of 
various organic compounds, the w'eight and volume increases of the membrane 
differ greatly w'lth the nature and concentration of the solute, being m many 
cases far larger than m water 

No significant specific swelling effect is observed with the 0 5 m solutions of 
ethyl alcohol, benzene sulfonic acid, /9-naphthalene sulfonic acid, glycerme, 
glucose, and citric acid The w'eight and volume increases are significantly 
larger than in water alone with acetic acid and the higher fatty acids, mono- 
chloracetic acid, isobutyl and isoamyl alcohol, valeramide, phenol, and ?;i-nitro- 
phenol With formamidc the results seem to be ambiguous In the homol- 
ogous series of the fatt}'' acids, alcohols, and amides the swellmg effect increases 
W’lth mcreasmg molecular weight In view of this, one may be inclmed to 
thmk that a real though small specific swelling effect exists in the case of the 
formanude solution The swellmg action of a solute is greater, the higher its 
concentration 

Fig 1 show's for a few representative cases that the rate at which sw’ellmg 
equilibnum is attamed differs markedly for the various solutions ^^^len a 
dried membrane (prepared from Baker collodion u s p ) of about 0 15 mm 
thickness is placed m water, swellmg equilibnum is reached m approximately 
80 mmutes, a similar behavior is obscix'ed in the case of the solutions of those 
substances w’hich do not show any specific swelling effect With solutions 
which show a pronounced sw’ellmg effect this time varies from about 100 hours 
for 0 26 IT valeric acid and 0 38 M phenol to about 1000 hours w’ltli 0 042 M 
phenol and 0 05 m w/-nitrophenol solutions 

From the data of column 5 it is seen that the relative accumulation of the 
organic solute withm the membrane, expressed by the “accumulation factor,” 
differs very w’ldel}’’ W’lth the vanous solutes In the tw o instances m which two 
concentrations of the same solute were tested tlie "accumulation factor” is 
higher with the more dilute solution 

A companson of columns 3 and 4 witli column 5 show’s a very marked paral- 
lelism between the sw’eUmg caused by a solute and its tendenej’ to accumulate 
withm the membrane, the compounds whicli cause the most pronounced sweU- 
mg are also accumulated most strongly The mcrease m the “accumulation 
factor” with mcreasmg molecular weight m the homologous senes of the fatty 
acids may be specially mentioned The substances which do not show any 
specific sweUmg effect show “accumulation factors” smaller than one, this 
means that the w'ater m the membrane contams less of the solute than it does 
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in the surrounding solution Three of the organic substances tested, beniene 
sulfonic aad, ^-naphthalene sulfonic aad, and atnc aad are actually ei 
duded completely from the membranes * 

To use conientional terminology, one may say that tj-pical “h>drophihc” 
substances have httle influence on the swelhng of collodion membranes and 
are not accumulated m them, whereas * carbophilic” substances make the mem 
branes swell and are accumulatcd. 

The charactensUc sw elling which is obsenTd with some solutes is entirel> 
due to the accumulation of a corre^nding quantity of the solute withm the 
membrane, os can be seen from a comparison of columns 6 and 7 The ab- 
solute uptake of solute per gram of dry membrane (column 6) is at least os great 
as the ' characteristic additional weight increase^ per gram of dr\ membrane 
m the same solutions (column 7), with some solutes it seems to be significantl> 
greater The water content of the membranes m equflibnum with the solu 
tions is therefore scarcely as high m some cases probabl> sigmficantl> lower 
than m pure water • A collodion membrane which has talcen up a significant 
quantity of organic solute must be considered as a structure substantially 
different from a similar membrane wetted with water 

A pronounced parailchsm is apparent between the anomalously high per 
mcabflities desenbed by CoUandcr with certain compounds and their accumu 
lation and the swelling effect caused by their solutions. All the compounds 
Collander found to deviate from the expected permeabflitj — phenol, m nitro- 
phenol, propiomc aad, monocbloracetic aad, and valenc aad — wiiibit a pro- 
nounoed swelling effect and are accumulated m the membranes Substances 
which m our experiments do not show a ^>ecific swelling effect and are not 
accumulated — or which on the basis of their structure must be expected to act 
so— show normal permeability chaiactcnstics according to tbeir molecular 
sue.’’ 

• The accumulation factor was also deUnnmed for two inorganic electrolytes 
HD and HNOj both show an accumulation factor smaller than 1 0 03 m the case of 
HD and 0 78 in the case of HNOj It is of interest to note that HNOj, which, as 
shown by CoUandcr * penetrate* coUodioo much faster than does HCl show* a much 
bghcr accumuladoti factor than the latter Nitric add Is known to have a strong 
affinity to cellulose forming at higher coocectratioos a definite moleoilar compound 
(Knecht s compound) 

• The unusually large differences bet w ee n the figures for the weight and volume 
increases In the cases of monochloracetic add phenol, and nitrophcnol are of course 
due to the high specific gra^^t^es (138 I 07 and 1 48 respectl\*ely) of these substances 
The converse hokli true for the unusuaUy small difference* between the values for 
weight and volume increase found with ^■aleric add (ip gr 0 W) and hoamyl alcohol 
(sp gr 0 81) 

’ Collander did not test the sulfonic aads. No data seem to be a%’anablc on their 
pcrmeablbty through coUodkm membranes. 
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With positive, dycstuff-imprcgnatccl collodion membranes the parallelism 
between anomalous permeability and accumulation is not complete The 
unusually high permeability of fatty acid ions in neutral solution is paralleled 
by the swellmg effect and the accumulation of the free acids The same is not 
true, however, for the high permeability of aromatic sulfonic acid anions m 
neutral solution This discrepancy is hardly surprising in view of the dif- 
ferent conditions m Hober’s permeability and our svelhng and accumulation 
studies with negative membranes 

On the basis of available information it is impossible to discuss m a satisfac- 
tory manner tJie molecular mechanisms causing the accumulation and the swell- 
mg effects and the correlated increase in permeability The situation is un- 
doubtedly fairly complex Accumulation can result from adsorption on the 
micellar surfaces, from filling of intermicellar spaces, and from an absorption 
of the solute by the micelles Rouglil}'’ corresponding to these three degrees of 
mteraction between solute and membrane one would e\-pect little or no specific 
swellmg, moderate specific swellmg, and strong specific swelling which m its 
highest degree approaches dissolution 

These processes obxnousl}' are not independent of each other, the obserx'ed 
effects depend upon the nature of the solute and its concentration as well as of 
the time of mteraction between solution and membrane At low concen- 
trations surface adsorption must be favored over absorption m the mtenor of 
the collodion micelles In a similar manner the alhali salts of organic acids 
may be strongly adsorbed, but they hardly would dissolve m the mass of the 
coUodion, though the weakly dissociated free acids, which are essentially 
non-electrolytes, may readily do so 

That the permeability of the accumulated solutes is greater than can be ex- 
pected on the basis of their molecular size undoubtedly can be due to several 
different mechanisms There is first the possibility that a solute which is con- 
centrated m the adsorption layer on the micellar surfaces migrates m the ad- 
sorbed state,® as suggested by Sollner® and Hober ■' If the adsorption is more 
pronounced, liquid layers of tlie solute wettmg the membrane may result which, 
stretchmg contmuously between the two sides of the membrane, could easily 
account for an mcreased rate of penetration of the solute If the micelles 
absorb and dissoh’’e the solute there is further the possibility that some of the 
solute diffuses through the swelled collodion micelles themselves Sw'ellmg, 
furthermore, is bound to result in some change m the pore structure of the 
membrane w'hich may also lead to an mcreased rate of permeation of the solute 
That the time factor too must be considered is obxnous Adsorption is a fast 
process and its consequences therefore must be apparent m short time expen- 

® Volmer, M , and Estennarm, I , Z Physik, 1921, 7, 13 Volmer, M , and 
Adhikan, G , Z Phystk, 1925, 36, 170 

» Sollner, K., Kollotd-Z , 1933, 62, 31 
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merits, absorption and dissolution are rdabvelj slow processes, their full effect 
13 only felt after prolonged contact between solution and membrane 
From the foregomg discussion it is clear that swelling, accumulation, and 
anomalous permeability need not necessarily be parallel m all mw One 
can readily conceive of instances in which accumulation without swellmg may 
cause an increased permeability 

The interaction of a first solute with the membrane must affect the per 
meability to second solutes Blocking of some pathways by the first solute,^ 
changes m the geometneal and electneal structure of the membrane, and mter 
action between the second solute and the first which is present locally m high 
concentration, as well as other effects, can occur dependmg on the nature and 
concentration of the solutes This makes general predictions hazardous. 
Careful experimental m\'estigation alone can clarify this problem 
Further discussion seems superfluous smee the purpose of the present m 
vcstigation is onlj to demarcate the approximate limits of the usefolnes of the 
collodion membrane as a general model of the non-swelling mert, porous mem 
brane 

Collodion membranes seemingly act as mert membranes with the aqueous 
solutions of the strong weakly adsorbable** electrolytes and those typically 
hydrophiUc organic substances which are reasonably free from carbophilic 
groups With aU other substances the situation needs careful individual ex- 
amination 

Ibe instances of a specific mteraction between orgamc solutes and collodion 
membranes are apparently much more numerous than has previously been 
assumed The anomalies of permeability resulting from this mteraction which 
were observed m the past with certain carbophilic compounds are now more 
clearly understood as a result of the ^>ecific mteraction of solute and membrane 
In future work it therefore will be ncccssar> to ascertam the extent of a 
possible mteraction betv.ecn any grven solute and the membrane A sharp 
distmction must be made between phenomena which are characteristic for 
porous membranes m general and observations which arc due to a specific mter 
action between solute and membrane 
The use of membranes prepared from other material than collodion, e g , 
denitrified collodion (cellulose) or \Tinou5 silicates obMously will be helpful 

ifembranes of porous character have intersUcw of a whole spectnun of sues 
If on account of its molecular size the solute cannot enter the smaller pores but may 
enter the bigger ones and be adsorbed there then it is possible that m spite of on 
overall tccumulatloa factor* smaller than 1 an abnorraallv highpermcabilltydueto 
adsorption mav be found 

Weech, A- A and Midiaelis, L J Gen Pkynoi^ 1928 12 55 

Nitnc acid according to the results of CoUander and ourselv’cs cannot be included 
In thi* group 


A- " 
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m clarifying tlie question of the effects of a specific solute-membrane mter- 
action 

The mteraction between solute and membrane is, of course, a phenomenon 
of considerable mterest m its own nght, pnmanly smce such mteraction un- 
doubtedly plays an important r61e m hvmg membranes For an mvestigation 
of this problem, however, it may be advisable to use membranes more readily 
comparable to hvmg tissues than collodion 

SUMMARY 

1 Dried collodion membranes arc known to swell m water and to the same 
limited extent also m solutions of strong inorganic electrolytes (Carr and 
SoUner) The present investigation shows that m solutions of orgamc elec- 
trolytes and non-electrolytes, the swellmg of dried collodion membranes is 
not as uniform, but depends on the nature of the solute 

2 The solutions of typically “hydrophilic” substances, eg, glycenne, glu- 
cose, and atnc acid, swell collodion membranes only to the same extent as 
water and solutions of strong electrolytes 

In solutions of typically carbophilic substances (eg, butync acid, valenc 
acid, isobutyl alcohol, valeramide, phenol, and »;-nitrophcnol) the swellmg of 
the membranes is much stronger than m water, accordmg to the concentration 
used For the brand of collodion used the swellmg m 0 5 M solution was m 
some cases as high as 26 per cent of the ongmal volume, as compared to 6 to 
7 per cent m water Therefore, m these solutions the ‘bvater-w'etted dned” 
collodion membrane is not ngid, mert, and non-sw’ellmg, but behaves as a 
swellmg membrane 

3 The solutes which cause an increased sw-ellmg of the membranes are 
accumulated m the latter, the degree of accumulation bemg markedly parallel 
with the degree of their specific swellmg action 

4 The anomalously high permeabihties of certam carbophihc organic solutes 
reported by Michaehs, CoUander, and Hober find an explanation m the spe- 
cific mteraction of these substances wuth collodion 

5 The use of the collodion membrane as a model of the ideal porous mem- 
brane IS restricted to those instances m which no specific mteraction occurs 
between the solute and the collodion 



THE EFFECT OF URETHANE ON THE CONSUMPTION OF 
OXYGEN AND THE RATE OF CELL DIVISION IN THE 
CILIATE TETRAHYMENA GELEH 

Bt RICHARD A, ORilSBEE ahd KENNETH C. R 

{From Broxm Unnerstiy, Providenu Rhode Island, and The llanne Btoiogical 
Laboratory, Woods Hole, ilassachvseUs) 

(Received for pablicatHm, December 31 1943) 

INTKODUenON 

The effects of naxcobes on several types of cell including yeast, luminous 
bacteria, and bram cortex have suggested to us (Fisher and Stem 1942) that 
the normal oxygen consumption of those cells may be due to two or three paral 
lei cfaams of oiygen-consummg reactions It was shown m yeast that normal 
cell division appears to depend upon the operation of a specific one of these 
fractions of the total oxygen consumption of the cell Imphcations having a 
possible general mterest arise from this mterpretation of the effects of narcotics 
(Hsher, 1942) It is consequently desirabk that its vahdity be thoroughly 
explored. 

Within the past few years the conditions necessary to maintam bacteria free 
cultures of many protozoa have been detenmned. It is therefore feasible to 
study the relation betiveen cell respiration and cell division in these cells in the 
marmer appUed to yeasL Experiments have now been made for this purpose 
on the ciliate, Tclrahrmena gelett (Fergason IWO) as many of the conditions 
and characteristics of growth in it ore known and since it was already being 
mamtamed m pure culture for other purposes by one of us (Ormsbec 1942) 
Speafically, the effects have been detenmned of a senes of concentrations of 
ethyl carbamate (urethane) on the rate of cell division and on the rate of otygen 
consumption m that organism. 

Material and Meikods 

The Hethenngton stram of the dUate Tdrahymena gtMi was used m the eipcn- 
ment* to be reported. The cultures were grown m 250 ml flas k s of the type described 
by Kidder (1941) Each flask contained 100 ml of the medium a 2 per cent solution 
of Difeo proteose peptone m redistilled water prepared m a Pyrex still The methods 
of making sterility che<ij and population counts are described by Ormsbec (1942) 
To determme the effect of urethane on growth, ^^ur^cm5 quantities of this substance in 
solution (iterihxed by Sciti filtration) were added to the cultures after these had 
reached the exponential phase of gnrwth- 

The organisms used for the respiratory measurements were taken from flasks for 
which the population curve was determined as growth proceeded Experiments wen; 
made on cells from cultures in the exponential phase of growth as well as from cul 
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n, , SUMMARY 

0 my reading, therefore, this mteiest in the psychology of the tuber 

m n“.n ^ to retur^o afstud? S 

Y'artrp^fprrnlri" Christian physician.Ld 

fLp ri^ f ^ fii St hospitals of the Christian Church The priest and 

t le doctoi long ago took sepaiate loads in their approach to the complete 
man, the piiest concentiating on the soul, the doctor on the body, each 
moie and moie jealously letaining his part of the whole, and only seldom 
meeting on what has now been lecogmzed as common ground for both, 
the mind of man, thiough which he tianslates his spiritual experiences and 
his bodily leactions I believe the conjunction of then forces holds great 
piomise foi the futuie, it will avoid foi both the dangers of unscientific 
quackery and the mass hysteria of bogus “spiritual healing”, and make 
possible a fuithei and welcome advance in the field of preventive medicine 


RESUMEN 


De acueido con mi infoimacion, este inteids en la psicologi'a del tuber- 
culoso es una evidencia del deseo de neustra profesion de volvei al estudio 
integial del hombie tal como fue considerado por el mddico cristiano pri- 
mitive y como fue tiatado en los piimeros hospitales de la Eeligidn Cristi- 
ana El sacerdote y el medico hace mucho tiempo que siguieron caminos 
sepaiados en su lelacion con el hombre complete, el sacerdote dedic^ndose 
al alma y el medico al cuerpo, y cada uno delos dos reteniendo celosamente 
su parte del todo solo laia vez, — ^reuniendose en lo que ahora se ha re- 
conocido como la base paia ambos. la mente humana, a trav6s de la cual 
el hombie tiaduce su expeiiencia espiiitual y sus reacciones corporales 
Cieo que la conjuncion de la fuerza de ambos, mantiene una gran pro- 
mesa paia el future, para ambos evitard los peligios de el charlatamsmo 
anticientifico de la histeiia de masas de la llamada “curacion espintual,” 
y aun hacer posible un avance deseable en el campo de la medicina pre- 

ventiva 

RESUME 


L’lnteret qui se manifeste mamtenant pour la connaissance de la psy- 
chology du tuberculeux r^vble le desir que Von a, dans notre profession, 
de levenii a I’etude de I’homme tel que I'envisageait le m^deem des premiers 
temps du Christianisme, et tel qu’on le traitait dans les premiers hospices 

leligieux de la chietient6 , , a 

II y a longtemps que le pretre et le mddeem ont pris des chemins s6par6s 

noui etudier I'homme, le pretre s'attachant k I’ame et le medeem au corps 
Ils gardaient chacun jalousement leur domaine, ne se rencontrant que 
larement sur le terrain qui a et4 mamtenant reconnu commun pour 1 un et 
Pautre I’lntelligence de I’homme, grace a laquelle il traduit k la fois ses 

experiences spirituelles et ses ructions corporelles 

JaZlr pense fermement que I’union de ces deux elements sera ^es 
VovATiir Ainsi nourra etre evitd pour tous les deux le 

la scence et de IWne co.lect.ve 

TJe fausse gutoson par I’espirt Ams, sera rfel.sd un heuieux piogies 
dans le champ de la medecine preventive 



Nisentir As an Analgesic in Bronchoscopy 

H W GIERSON, MD, LEON S GOTTLIEB, MD , and HENRY J RUBIN, MD ** 

Los Angeles, California 

A satisfactory bionchoscopic procedure under local anesthesia requires 
adequate sedation to allay apprehension and effective analgesia to permit 
manipulation of the bronchoscope Barbiturates administered prior to 
the instillation of a local anesthetic usually provide sufficient sedation 
and have been adopted as a routine by many The list of analgesics used 
in bronchoscopy is on the other hand long and varied, and is constantly 
being revised as new agents are introduced It was in this connection 
that alphaprodine (Nisentil*) was subjected to clinical trial in the bron- 
choscopy clinic of the Tuberculosis Service, Los Angeles County General 
Hospital 

Alphaprodine is a synthetic analgesic piperdine derivative first re- 
ported by Ziering and Lee^ m 1947 The satisfactory effect of this drug 
in relieving pain in patients with inoperable cancer was reported by Houde, 
Rasmussen and La Due ^ It was also used by Smith and Nagyfy^ in ob- 
stetrical cases with good analgesic effect These observers also noted that 
repeated adimnistration of the drug was possible because of its short 
duration of action Kane^ administered it to 1000 obstetrical cases and 
obtained satisfactory analgesia in 98 1 per cent of the deliveries 

Material and Method 

This report presents the results obtained with alphaprodine in 119 con- 
secutive bronchoscopies Local anesthesia and analgesia were customarily 
induced as follows One hour prior to bronchoscopy a barbiturate was 
given orally Topical anesthesia was induced by gargling with 5 cc of a 
per cent pontocaine solution, and the instillation of 8 cc of a per 
cent solution of pontocaine into the larynx over a period of 15 minutes 
Nisentil was then administered subcutaneously 15 minutes before broncho- 
scopy, since full effect of its analgesic action was customarily obtained 
within that time The dosage of the analgesic and that of the pre-anes- 
thetic barbiturate, sodium pentobarbital, fs shown in Table I 


TABLE I 

Dosage 



Sodium 

Cases 

Nisentil 

Pentobarbital 

16 

16 mg 

3 grains 

98 

3D mg 

IJ^ grains 

6 

60 mg 

3 grains 


*Supplied by Hoffmann-La Roche Inc , Nutley, N J 
♦♦Prom the Tuberculosis Service, Los Angeles County General Hospital 
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The age of the patients m this seiies varied widely, a majority being 
moie than 50 vears old The clinical diagnoses and indications for bron- 
clioscopy weie lathei diverse and aie given in Table II 


TABLE II 

Djng»08cs oi Imhcatiovs foi Bionchoscopy 


Bionchinl lubeiciilosis 18 

Broncho-pulmonai V suppuiative disease 22 

Bronchogenic neoplasm 13 

Pulmonniy hcnioiihaffc 2 

Non-specific bionchitis 3 

Nopative crtdobionchinl tree 61 

Biopsies 13 

Bioncbial dilation 7 




Results 




The analgesic effect was giaded good, fair oi pool by the bronchoscopist 
immediately following the pioceduie (See Table III) 

TABLE III 

Aiialffcsic Effect 

Nisontil 

(Subcutaneous) 

Sodium 

Pentobaibital 

(Oral) 

Numbei 
of cases 

Good 

Fan 

Poor 

16 mg 

30 mg 

CO mg 

3 giains 
V/2 grains 

3 giains 

16 

98 

5 

3 

96 

4 

13 

0 

0 

0 

3 

1 


The analgesia pi educed by 16 mg of alphapiodme and 3 grains of 
sodium pentobaibital was considered fair, while that obtained with 

mg of the analgesic and IV 2 grains of sodium 
^ nf the 98 cases had a satisfactory analgesic effect) Of tne 

f ® !’ ‘thafieceived eTmg of alphaprodme and 3 grams of sodium 

*’™trflLbitei*four had a good analgesic effect, but two patients an this 

pentobaibital, tout na n^^^^ manifested by apnea and 

last by the administration of oxygen and respira- 

cyanosis which was r patients were more than 60 years of age 

tory stimulants “ J^ted by the combination of 3 grains of 

and were aPParaitly ov narcotic When overdosage was 

sodium pentobarbital ^ ® ^ those of dizainess and nausea m 

ratio pertenf of ^Snts" were mild and transitory, and did 

not require alphaprodme on the cough reflex was not 

The suppressive effec^^f^Jph^^^^ volunteered by our head nurse in 
evaluated in this , ^oes however appear worthy of mention 

charge of the ^ 'and immediately following bronchoscopy 

She notes that f has replaced morphine and demerol 

i”h"es1 Tnles" of this property of alphaprodme seems 

desirable 
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Discussion 

Among the requisites of an ideal analgesic for bionchoscopy one might 
include the following 

(a) Rapid induction 

(b) Effective relief of pain 

(c) Non-interference with the patient’s ability to cooperate during 
the procedure 

(d) A total duration of action not significantly longer than that of 
bronchoscopy 

(e) A minimum of side and after effects 

Alphaprodine has an induction time of 10 to 15 minutes , it proved an 
effective analgesic agent in 96 per cent of the 119 bronchoscopies in this 
series, it did not interfere with the patient’s ability to cooperate, its 
duration of action was approximately 2 hours , its side effects were limited 
to a mild transient dizziness occurring in about 10 per cent of the pa- 
tients, and it left no after effects It would appear therefore that this 
synthetic narcotic is certainly worthy of consideration as an analgesic in 
bi onchoscopy 

Of the dosage schedules employed, 30 mg of alphaprodine preceded 
by 1^/4 grams of sodium pentobarbital gave the best results Admittedly 
this may not be the optimal routine dosage Other dosage schedules are 
being considered but have not as yet been evaluated The use of 60 mg 
of the narcotic and 3 grains of sodium pentobarbital may result in pro- 
nounced respiratory depression, particularly in older patients 

SUMMARY 

1 Alphapiodine was used in 119 bronchoscopies with satisfactory anal- 
gesia in 96 6 per cent 

2 Best results were obtained with 30 mg of the narcotic injected sub- 
cutaneously, preceded by sodium pentobarbital, II /2 grains, orally 

3 Sidd effects were minimal, consisting of mild, transient dizziness 
and/ or nausea, occurring 10 or 16 minutes after administration and clear- 
ing spontaneously in a few minutes The retching and/or vomiting en- 
countered with morphine and some synthetic narcotics were singularly 
absent 

4 When alphapiodine and a barbiturate are used in conjunction a 
synergistic depiession of lespiration results 

5 This drug appears to be an acceptable analgesic agent for bron- 
choscopy It piovides prompt and effective analgesia, has a short duration 
of action, and leaves a clear sensorium 

RESUMEN 

1 Se uso la Alfaprodina en 119 broncoscopi'as y se obtuvo analgesia 
satisfactoi la en el 96 6 por ciento 
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^^ejozes lesultados se obtuvieron con 30 miJigramos del nar- 
c6tico myectados subcutaneamente precedidos de uno y medio granos 
de pentobai bital sodico, por via oial 


3 Los efcctos colaterales fueron mi'nimos consistentes en moderada sen- 
sacion de maieo ^/o nausea despues de 10 o 15 minutos de la admimstra- 
cion, lo que desapaiecio espontaneamente en pocos minutos 
4. Cuando se administian la alfaprodina y un barbiturico conjunta- 
mente, lesulta itna sineigica depiesion de la respiiacion 
o Parece que esta droga es un analg^sico aceptable para la bronco- 
scopfa Propoiciona pronta y efectiva analgesia, tiene corta duracidn de 
accion y no afecla el sensorio 


RESUME 

1 L’auteur a ete ties satisfait de I’analgesie obtenue par I’alphaprodine 
dans 96 , 55:0 des 119 bronchoscopies qu’il a pratiquees a I'aide de ce pro- 
duit 

2 Les meilleuis resultats furent obtenus par injections sous-cutandes 
de SO mmgr du pioduit precedees par Tadministration pai voie huccale 
de pentobaibital de soude 

3 Les effets secondaires se montreient negligeables Ils consisteret en 
veitiges legeis et transitoires, et en un etat nauseeux, associd ou non a 
ces veitiges, survenant dix a quinze minutes apies Tinjection, et dis- 
paiaissant spontandment en quelques minutes Les nausees et vomisee- 
menls auxquels on est expose lorsqu’on utilise la morphine ou certains 
anestbdsiques synthetiques ont manqud totalement avec ce procddd 

4. Quand Talphapiodine et un barbiturique sont utilises simultandment, 
il en resulte une depression respiratoire 

6 Ce produit semble etre un analgesique tres bien adapte k la bron- 
choscopie II deteimine une insensibilitd lapide et rdelle a une action de 
durde tres Iimitde, et laisse a sa suite un etat psychique intact 
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The Effects of Puhnonary Infection on 
Cardiorespiratory Functions in Chronic Emphysema.* 

K BRAUN, MD and M SAMUELOP, MD 
Jerusalem, Israel 


Investigations of cai diorespiratoi y functions in pulmonary diseases 
have in lecent yeais contributed much to the understanding of the de- 
velopment of pulmonary heart disease Harvey et al ^ in a recent publica- 
tion have stressed the importance of anoxia in patients with chronic 
pulmonaiy emphysema as a cause foi the deterioration of heart function 
Accoiding to them, acute anoxia may precipitate the development of con- 
gestive heart failure and the relief of anoxia may bung about marked im- 
provement in cardiac function The mam causes of acute anoxia may be 
bronchial obstruction and acute pulmonary infection 

Two cases of emphysema were recently observed in which the develop- 
ment of acute pulmonaiy infection and anoxia was associated with con- 
gestive heait failure Recovery from the infection and anoxia was ac- 
companied by regression of the signs of congestive heart failure In one 
case, also, the interesting effects of treatment with adrenocorticotropic 
hormone on pulmonary functions in the different stages of pulmonary 
emphysema were recoided 

I 

Methods 

Pulmonaiy function tests Lung volumes and maximum breathing ca- 
pacity wei e measured by the spirographic technique ^ All the data were 
calculated to 37° C , saturated and prevailing barometric pressure The 
predicted vital capacity and maximum breathing capacity were calculated 
by the foimulas of Baldwin et al ® Arterial blood gases were determined 
by the method of Van Slyke and Neill ^ Blood was obtained from the 
orachial artery using an indwelling Cournand-type needle The blood was 
collected by the technique of Riley et al ® using heparin to prevent clotting 
and a small globule of mercury in the syringe for proper mixing Exercise 
tests on the Master two-step stairs weie performed during three minutes ® 
100 per cent oxygen breathing was maintained for three minutes Ven- 
ous piessuie was measured by the direct Moritz and Tabor method Cir- 
culation time was detei mined -with dechohn ACTH was given by intra- 
venous diip infusion of small doses'^ ® 

Case 1 Z M , a 45 year old male was admitted to the hospital on May 26th, 
1962, for the fifth time The chief complaints were fever, cough and shortness of 
breath His past history revealed that for many years he had suffered from attacks 
of respiratory infections and bronchial asthma A diagnosis of obstructive emphy- 
sema and spastic bronchitis had been made On previous admissions the chief findings 
were cyanosis, wheezing and bronchial rales over both lung fields The heart was not 

Cardiovascular Laboratory and Dept of Medicine (B), Rothschild Hadassah Uni- 
versity Hospital 

*This study was supported by a grant from Mr P W Lown 

The technical assistance of Mrs K Galewski and Miss L Beck is acknowledeed 
with gratitude 
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enlarged, but the electrocardiogram showed signs of right ventricular strain Circu- 
lation time and venous pressure weie normal The led blood cell count was 5,500,000 
Thiee weeks before his piesent admission he noted fever which persisted until admis- 
sion Duiing this peiiod he suffered from severe cough, marked shortness of breath, 
severe headaches and pounding sensations in his head 
Physical examination disclosed a well nourished male, propped up in bed, tempera- 
ture 38 8° C, pulse 120 per minute, blood pressure 120/70, respirations 28 per minute 
He appeared acutely ill and was dyspneic at rest There was marked cyanosis of the 
face. Ups, ears and fingeis The neck veins were markedly congested The area of 
cardiac dullness could not be exactly determined because of the marked emphysema 
The heart sounds were normal, the second pulmonic sound was accentuated The 
chest was barrel shaped with practically no expansion and the lung borders were 
lower than normal The bieath sounds were distant over both lungs with a pro- 
longed expiratory phase There were sibilant and sonorous ronchi Ovei the lower 
half of the right lung field, coarse and medium crepitations were heard The liver 
edge was three finger-breadths below the costal margin and tender The spleen was 
two finger-breadths below the costal margin The extiemities were normal There 
were "watchglass” nails 

Laboratory data — Urine analysis, normal, RBC 6,810,000, hemoglobin, 17 6 g 
per cent, hematocrit, 60, leucocytes, 18,100 with 60 per cent neutrophiles, 1 per cent 
eosinophiles, 1 per cent basophiles, 30 per cent lymphocytes and 8 per cent monocytes 
Sedimentation rate was 3/5 Westergreen Kahn serological test was negative Blood 
urea, sugar and piotein were normal A sputum culture revealed N catharralis and 
staphylococcus citreus 

X-ray film of the chest on admission showed diffuse cloudiness m the lower part 
of the right lung, increased markings of the hila and a small amount of fluid in the 
right costophrenic sulcus The electrocardiogram showed sinus tachycardia, P pul- 
monale and signs of right ventricular hypertrophy Circulation time was 16 sec , 
antecubital venous pressure 22 6 cm HsO 

The presumptive diagnosis was bronchopneumonia, emphysema and spastic bron- 
chitis 

Treatment with penicillin, 600,000 units daily, was instituted and oxygen was ad- 
ministered intermittently On the third day after admission phlebotomy of 360 cc 
was performed On the same day the temperature dropped to normal and his con- 
dition started to improve On June 1st, six days after admission, the venous pressure 
was 11 cm H'O and the liver edge was now palpable one finger-breadth below the costal 
margin On June 6th, the x-ray showed clear lung fields The clinical improvement 
continued, and on June 16th the venous pressure was 6 6 cm HsO He had lost 3 kg 
in weight and was discharged in a markedly improved condition 

Pulmona't'y Function Tests 

The results are summarized in Table I The ^ventilatory function tests 
perfoimed seven months befoie his piesent admission showed a marked 
reduction in vital capacity and maximum breathing capacity which were 
25 and 17 per cent respectively of the predicted normal values At the time 
of his present admission vital capacity and maximum breathing capacity 
had decreased further to 21 and 13 pel cent respectively of the predicted 
normal values The expiiatory slope of the spirogram was markedly pro- 
longed (Fig 1) The oxygen saturation of the arterial blood was 55 2 pei 
cent and the CO 2 content was 61 32 Vol per cent Four days later, after 
the temperature dropped to noimal, the oxygen saturation rose to 69 7 
pel cent and the COo content was 66 67 Vol per cent After bieathing 
100 pel cent oxygen, the saturation rose to 90 per cent Two weeks after 
his admission the oxygen saturation was 86 2 per cent and the COo con- 
tent had dropped to 57 7 Vol pei cent After exercise the oxygen satura- 
tion rose to 86 2 per cent Marked improvement in ventilatory function 
was manifested by the increase of vital capacity and maximum breathing 
capacity, which weie now 33 and 19 per cent respectively of the piedicted 
normal values The expiiatory slope of the spirogram was still very pro- 
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longed (Fig 1) At a contiol examination five months later nearly thp 

was n w 86 5 P 

and rose to 99 pei cent after oxygen breathing 

Ejects of ACTH Ti eatment 

adienocorticotiopic hoimone during his previous ad- 
ission half a j^ai ago, caused maiked impiovement m the ventilatory 
function tests The vital capacity and maximum breathing capacity m- 

^ lespectively of the piedicted normal values 

(labje 1) The same tieatment dining his piesent admission, after re- 
coveiy from congestive heart failure, caused a decrease in the vital capacity 
from 33 to 26 jiei cent and in the maximum breathing capacity from 19 
to 15 per cent The oxvgen saturation decreased from 85 2 to 83 per cent 
and after exercise it dropped further to 80 per cent 


Comment 

This patient was known to have suffered for j’^eais from chronic bron- 
chitis and obstructive emphysema Signs of myocardial decompensation 
had not been seen previously During his piesent admission, a diagnosis 
■was made of pneumonia accompanied by an exacerbation of chronic bron- 
chitis The acute infection caused a maiked deterioration of pulmonary 
function, manifested by reduction of ventilatory function tests, carbon 
dioxide 1 etention and anoxia The chief cause of the anoxia -was apparently 
pneumonia associated with a large area of unventilated but well perfused 
lung paienchyma This probably caused an admixture of unoxygenated 
venous blood fiom the pulmonary artery with blood from well ventilated 
alveoli, a situation analogous to a veno-ai terial shunt, as seen in congeni- 
tal heart disease" The fact that breathing of 100 per cent oxygen 
increased the oxygen saturation only to 90 per cent speaks in favor of 
this assumption and makes it improbable that the arterial oxygen un- 
saturation was due only to faulty distribution or diffusion ^2 jt should 
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be pointed out that five months later the oxygen saturation after 100 per 
cent oxygen bieathing rose to 99 per cent 

At the time of the pulmonary infection signs of congestive heart failuie 
appealed foi the first time With the recovery from the pulmonary infec- 
tion, the anoxia giadually diminished and the oxygen saturation rose to 
the same level as at his control examination and the ventilatory function 
tests improved markedly The presence of some oxygen unsaturation even 
after clinical recoveiy from the pulmonary infection might be explained 
by the continuation of pulmonary consolidations and spastic bronchitis 
Pulmonary infiltrations have been frequently observed by x-ray studies 
and confirmed by pathological examinations even after the temperatuie 
has dropped to noimal, because of the slow resorption of the alveolar exu- 
dates The above observations suggested that in this case pneumonia 
with an accompanying veno-arterial shunt was the main cause of the pul- 
monary dysfunction and anoxia 

The diffeient responses to treatment with adrenocorticotropic hormone 
in two different stages of the disease was well demonstrated in the lung 
function tests On his previous admission, when the presenting disease was 
bronchial asthma without signs of heart failure, treatment with ACTH 
caused marked improvement At his present hospitalization, when the 
patient was recovering from a bout of congestive heart failure, the same 
treatment led to a reduction of the ventilatory function tests and an impair- 
ment of the respiratory function tests The cause for this deterioration 
might be sought in the increased tendency for salt and water retention 
during this particular phase of the disease, which probably resulted in 
interstitial edema and pulmonary insufficiency This notion conforms with 
the observations of Lucas and Galdston et al , who also found a deteriora- 
tion of pulmonary function after treatment with ACTH in cases with pul- 
monary heart disease 


Case 2 M K , a 66 year old male Jew, was admitted on December 12th 1952, because 
of shortness of breath and cough It was not possible to get a detailed history from 
him or his relatives He was living in poor economical conditions and had sutfered 
coughing attacks for years 

At the time of admission his temperature was 36 9° C , pulse 104, blood pressure 
125/85, respiratory rate 44, weight 70 6 kg He was dyspneic and orthopneic There 
was marked cyanosis of the face, lips, fingers and toes The fingernails had a “watch- 
glass” appearance The neck veins were markedly distended The chest was barrel 
shaped and extended poorly bilaterally The breath sounds were vesicular with pro- 
longed expiration and there were diffuse bronchitic rales Over the right lung base 
there was an area of dullness of three fingers breadth with bronchial breath sounds 
and crepitations The heart was enlarged in all directions, there were no murmurs, 
the second pulmonary sound was accentuated The liver edge was five finger-breadths 
below the right costal margin and tender There were ascites and three plus pretibial 
edema 


An x-ray film of the chest (Fig 2A) showed dilatation of the right and left heart 
with straightening of the left border and prominence of the right lower border, m- 
creased pulmonary hilar markings, especially on the right side, a density in the 
right lung base and fluid in the right costophrenic sulcus The electrocardiogram 
showed P pulmonale aiid right ventricular hypertrophy 


On admission the red cell count was 4,900,000, hemoglobin 14 0 g per cent, hemat- 
ocrit, 62, leucocytes, 24,400 with 69 per cent neutrophiles, 2 per cent bandforms 4 
per cent eosinophiles, 34 per cent lymphocytes and 1 per cent monocytes The urme 
showed 24- positive albumin, some leucocytes and erythrocytes The sedimentation 
rate was Westergreen The Kahn serological test was negative The blood urea 
was 62 mg per cent, blood sugar 87 mg per cent, Nad, 526 mg per cent, protein 
6 86 g per cent, albumin, 32 g per cent and globulin, 2 66 g per cent Circulation 
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time wns 22 see , venous piessuro on admission was 22 cm H.O Three davs after 

to 38“ C and aftei three days dropped to normal The 
presumptive diagnosis was bronchopneumonia, emphysema and spastic bronchitis 

rr,,?.?, o admission, because of his seiious condition, the patient was 
^\cn 2 cc of a meicurial diuretic and a phlebotomy of 400 cc was performed He 
was placed on ^ low salt diet, was given 09 g aminophyllin daily, oxygen was admm- 
isteicd intemultently and penicillin treatment was instituted On the sixth hospital 
day digitalization was begun He icceived 10 cem digilanide during a period of three 
days and thcreaftei 0 1 mg digiloxin daily orally Eight days after admission his 
condition stalled to impiovc, the cyanosis decreased, urine output increased and the 
edema began to i egress On December 23rd, the venous pressure was 16 cm HiO and 
tho circulation lime was 14 sec During the following two weehs his weight dropped 
fiom G7 0 hg to 63 0 kg All tlie signs of congestive heart failure disappeared and 
theie was no \^slhIo cjniiosis The \ cnous pressure dropped to 5 cm H-0 The physical 
signs o\cr the lungs became normal A control x-ray film on January 2nd, 1963 (Fig 
2B) showed a normal size and configuration of the heart \vith clear lung fields, in- 
creased hilar markings and csidcncc of emphysema The electrocardiogram revealed 
again right \entriculai hypoitiophy 


Pulmonaiy Function Tests 

The results aie summaiized m Table II The fiist examination was per- 
foimed foul days after his admission The ventilatoiy functions tests 
showed niaiked i eduction The maximum bieathing- capacity was 16 per 
cent and the vital capacity 30 pei cent of the piedicted noimal values The 
spirogram exliibited a maiked pi elongation of the expiratory slope (Fig 
3) The oxygen satuiation of the arterial blood was 71 pei cent at rest and 
diopped to 63 pei cent after exeicise After bieathing 100 per cent oxygen 
the satuiation lose to 98 per cent The caibon dioxide in the blood was 66 3 
Vol pel cent, indicating maiked letention Five days later the arterial oxy- 
gen satuiation lose to 82 5 per cent and exeicise caused a drop to 70 per 
cent Eleven days aftei the fiist examination the vital capacity rose to 46 
per cent of the predicted value The oxygen saturation was now 83 per cent 
and exercise caused a diop to 80 pei cent On Januaiy 7 the ventilatory 
tests showed fuithei impiovement The vital capacity was now 60 per cent 
and the maximum bieathing capacity 30 pei cent of the predicted normal 



re SA, Case 2 X-ray 
y film after recovery 


film of the chest on admission 
See text 


See text Figure SB, Case 2 
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values The spirographic tiacing showed a normal expiiatory slope (Fig 
3) The aitenal oxygen saturation was now 90 per cent, rising after 
exeicise to 90 5 per cent and the caibon dioxide content was normal 

Comment 

This patient was admitted to the hospital in a state of severe cardiac 
failure and dilatation of the heait On the basis of clinical and x-ray find- 
ings, a diagnosis of spastic bronchitis and pneumonia was established 
Thei e was marked reduction of the ventilatory function tests, oxygen un- 
saturation and caibon dioxide letention The spirogram showed a maiked 
prolongation of the expiratory slope indicating bronchial obstruction The 
oxygen unsaturation was coriected by the administration of 100 per cent 
oxygen, which justified the assumption that the mam cause for the anoxia 
was faulty distiibution or diffusion of air With the subsidence of the 
pulmonary infection there was a gradual improvement in the ventilatory 
function tests and also the expiiatory slope became noimal, indicating 
relief from the ventilatory obstruction The aitenal oxygen saturation 
gradually returned to normal values and the carbon dioxide retention de- 
creased Accompanying the improvement of the pulmonary functions, the 
signs of congestive heart failure disappeared, the venous pressure and the 
circulation time beca!me normal, the urine output increased and there was 
a marked loss in weight The x-ray films revealed now a normal configura- 
tion of the heart Table III illustrates the correlation between some pul- 
monary tests, circulatory measurements and the body weight The lack 
of polycythemia in this case might be explained by the poor nutritional 
state, indicated also by the low blood protein levels It might be assumed 
that the chief cause of the acute deterioration in the pulmonary functions 
in this case was bronchial obstruction, since the anoxia was completely 
coriected by oxygen breathing and the expiratory slope became normal 
after recovery from the acute infection 



FWURE 3, Case 2 Spirograms in the course of the disease sho\nng an increase in the 
vital capacity and a normalization of the expiratory slope increase in the 
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Discussion 

Two patients are presented with signs and symptoms of severe cor pul- 
monale In both of them chionic bionchitis and emphysema were present 
before the appearance of the cuirent disease Acute pulmonary infection, 
in one case piedominantly pneumonia, in the othei predominantly severe 
obstructive bionchitis, precipitated the appearance of severe congestive 
heait failuie. In these two patients the pieexisting chionic lung disease 
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had probably caused a reduction of the pulmonary vascular tiee, long 
befoie the appearance of heait failuie This i eduction resulted in an in- 
ci eased load on the light ventricle and induced right ventriculai hypei- 
tiophy which was demonstrated in the electrocardiogi ams taken before 
and aftei the piesent acute illness 

Three factois were piobably lesponsible foi the development of acute 
congestive heait failure in these cases who suffeied from chrome emphy- 
sema 

I The decrease of the functional pulmonary parenchyma as a i esult of 
pneumonia and bionchial obstruction caused further diminution of the 
alieady i educed pulmonaiy vascular tree and thus a greater lesistance in 
the pulmonaiy ciicuit These factors were well demonstrated by the 
maiked i eduction of the pulmonary function tests, manifested by the low 
vital capacity and maximum breathing capacity 

II The fevei, induced by the pulmonary infection, caused a rise in the 
oxygen consumption as a i esult of increased metabolic requirements This 
rise in oxygen consumption is geneially accompanied by increased cardiac 
output, which in tui n may lead to an increased pulmonary blood flow and 
embaiiassment of the pulmonary circulation 

III The third factor and piobably the most important one was the 
anoxia It has been shown that anoxia, apparently by direct action on 
the pulmonary vessels, augments their vasomotor tone and thereby in- 
creases the pulmonaiy artery pressure^® This effect should be moie 
marked in patients in whom there is already a reduction of the pulmonaiy 
vascular bed Other sequelae of anoxia include hypervolemia, increased 
cardiac output and polycythemia The first two of these latter increase 
the volume of blood in the pulmonary circulation and limit further the 
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FIGURE 4 Interrelation between the various factors causing heart failure in chronic 
pulmonary disease complicated by pulmonary infection 
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capacity of the pulmonary vascular bed Polycythemia Jo with inrrPflnoH 

T, , . mechanisms combine to produce pulmonarv 

tlie hvOTi'trmW?* dilatation and cardiac failure result when 

cSn IV h (he t “ “yp'^^'-dium, is no longer capable of 

demand fni of the inci eased pulmonary resistance and the 

demann for increased caidiac output"®'-^ 

The intei play of these vaiious mechanisms in the g-enesis of heart failure 
IS illustiated in Fig- 4 Since theie is no mtiinsic disease of the heart 
muscle, as in iheumatic and arteriosclerotic heait disease, the cardiac 
failuie IS level sible following the lemoval of the cause of the acute pul- 
monary insufficiency. These two patients offered an exceptional oppor- 
tunitj to illustrate the parallelism between the severity of pulmonary in- 
sufficiencv and the degiee of congestive heait failure 


SUMMARY 

Two cases of chionic emphysema in w^hich pulmonaiy infection resulted 
in acute congestive heait failuie have been piesented The predominant 
lesion in one case w'as pneumonia, and in the second obstructive bron- 
chitis The sequence of events resulting in heait failure are discussed 


The technical assistance of Mrs K Galewski and Miss L Beck is acknowledged with 
gratitude 

RESUMEN 

Se presentan dos casos de enfisema cionico en los que la infeccidn pul- 
monar tiajo como consecuencia una insuficiencia congestivaaguda del cora- 
7,6n La lesidn piedominante fue en im caso, neumonia, y en el otro, bron- 
quitis obstiuctiva Se discuten senes de even — tos que condujeron a la 
insuficiencia cardiaca 

RESUME 

Les auteuis rappoitent deux cas d’emphys^me chronique dans lesquels 
I’lnfection pulmonaire eut pour lesultat une insuffisance eardiaque con- 
gestive aigue La Idsion piddominante etait dans un cas une pneumome, 
et dans le second une bronchite obstiuctive Les auteurs dtudient la suc- 
cession des circonstances qui entrainent une insuffisance eardiaque 
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Acute, Transient Middle Lobe Disease 

EUGENE ROSENMAN, MD, FCCP 
Los Angeles, California 


n, XTf' of atelectasis of the middle lobe was ft st pointed 

cases of middle “f'oPondently Zdansky described two 

middle fer “ ^ atoloctasis 111 adults caused by compression of the 

middle lobe bioiichus by a calcified lymph node He noted that in children 
enlaigement of a lymph node often causes compiession of a majoi bronchus 
leading to atelectasis of the entiie lobe without any piedilection for any one 
bronchus and lobe In adults, on the othei hand, atelectasis of an entire 
lobe will occui moie fiequently in the middle Jobe In the other lobes, 
only the smaJJei bionchi will be compiessed leading to segmental atelectasis 
This can be explained by the fact that in children all the major bronchi 
aie naiiow and easilv compiessible, while of the majoi bionchi in adults 
onlj’’ the middle lobe bionchus is nariow and is lendered even more easily 
compiessible by viitue of the acute angle it forms with the main bionchus 
He, theiefore, called the light middle lobe “locus minoris lesisteniae der 
Lunge ” Zdansky also noted that besides cases of peimanent atelectasis of 
the middle lobe one not uncommonly encounteis a patient presenting an 
acute febiile illness in whom a chest film will reveal atelectasis of the mid- 
dle lobe, which howevei, will leexpand after a few days with subsidence of 
sjTnptoms Not uncommonly one may find an enlaiged lymph node near 
the origin of the bionchus It is of mteiest to note heie that Shaw,® m 
his excellent presentation of a “new clinical entity” caused by mucoid im- 
paction of bionchi, lepoited 10 cases of segmental atelectasis, bronchiec- 
tasis and fibroid pneumonitis caused by plugs of mucus obstructing a bron- 
chus of a second order m patients with asthma or chronic obstructive 
bionchitis In one of these cases the middle lobe was involved Brewer in 
his discussion of this paper lepoited a similar case 
Brock in “The Anatomy of the Bionchial Tiee” also takes note of the 
frequency of the middle lobe collapse. He points out that the middle lobe 
bronchus is particularly vulnerable to the effects of glandular enlarge- 
ment because it lies in the lymphatic pathway from the right lowei lobe 
and IS closely surrounded by glands which dram the lower and middle 
lobes He mentions, however, that left upper and lower lobe bronchi aie 
also liable to be compressed by the many glands which surround them at 

^^The^first^one to com the term “Middle Lobe Syndrome” was E Graham^ 
who in 1947 reported 12 cases of nontuberculous adults having compression 
of the middle lobe bronchus by enlarged lymph nodes All were character- 
ized climcally by hemoptysis and recurrent episodes of pulmonary infec- 
+inTi Atelectasis fibrosis and bronchiectasis were the pathologic findings 
?hLnto“mp7esB.ng lymph nodes showed changes of a chronic non- 
JpeciS lymphadenitis He stressed the necessity of investigating all the 

Jobes in each patient 
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Paulson and Shaw‘S reported 32 adult patients, on 29 of whom lobectomy 
was performed The pathological findings m the lung were the same as 
desciibed by Graham However, they found enlaiged lymph nodes in only 
16 of these cases They postulate the possibility that the enlarged nodes 
may be secondaiy to the mflammation within the lobe They noted that 
many of then patients gave a history of previous pneumonia Duration of 
symptoms varied from five months to 20 years 
While m Graham’s 12 cases and Paulson’s 32 patients the disease was 
non-tubei culous, tuberculosis was considered as the underlying cause of the 
pathology in the 16 cases reported by Rubin<* and in the eight patients of 
Cohen,'^ all of whom were adults These woikers based their diagnosis on 
the presence of calcified lymph nodes 

In all these reports as well as in the reports of Doig,® Brock,® Harper^® 
and Fietheim^^ the cases were chronic In this article the writer reports 
four cases of acute transient atelectasis of the middle lobe with or with- 
out acute pneumonitis all of which cleared up completely within one to 
four weeks 


Report of Cases 

Case 1 H M , a 62 year old male has had a chrome cough foi many years with 
periodic exacerbations during which time sputum would become “thicker and hard to 
raise” When seen duiing one such episoae in July 1944 (at the age of 44), the 
physical examination of his chest showed no abnormal findings The breath sounds 
were normal There was no wheezing and no rales were heard The temperature was 
normal Fluoroscopy of the chest and a posteroanteiior film were negative My 
diagnosis was chionic bronchitis and possible bionchiectasis Further work-up was 
refused The next time he was seen on May 6, 1962, he stated he got along fairly 
well with his usual symptoms of cough and occasional exacerbations Lately he 
noticed increased expectoration but no othei symptom The physical examination was 
the same as eight yeais previously, viz negative Fluoroscopy in the poster oanterior 
view was essentially negative, except for suspicious shadowing near the right heart 
border View in the lordotic position disclosed the characteristic triangular shadow 
of atelectasis of the middle lobe Chest films (Fig 6a and b) corroborated this He 
was scheduled for bronchoscopy, but he delayed for one week. He returned May 12, 
1962 and at that time fluoroscopy was negative in any positiomng Posteroanterioi film 
taken June 16, 1962 (Fig 6c) was negative Cough and expectoration diminished 
giadually to the usual amount with fairly good general health 

Case & G D , a 37 year old male was seen February 20, 1963 because of chiUs and 
fever five days previously followed by dry cough On physical examination a few 
posttussive rales were heard in the right midaxilla The temperature was normal 
Fluoroscopy, posteroanterior and lateral films (Fig 2a) revealed atelectasis of the 
middle lobe He was put on antibiotic treatment On his return 12 days later there 
were no rales in his chest and fluoioscopy showed considerable clearmg of the shadow 
in the middle lobe By Maich 14, 1963 the atelectasis disappeared completely as shown 
on the posteroanterior and lateral films (see Fig 2b) He is well and working since 
then 

Case 3 T H , a 38 year old female who was hospitalized November 27, 1961 because 
of fevei of 103° F of one week duration, and non-productive cough Posteroanterioi 
and lateral films on admission (Fig 3a) showed evidence of atelectasis of the right 
middle lobe and pneumonitis in the middle lobe and possibly in the adjacent portion 
of the upper lobe The following day the cough became productive and the tempera- 
tuie diopped to normal Posteroanteiior and lateial films taken foui days latei showed 
considerable clearing of the pneumonitis Bronchoscopy was done December 10, 1961 
The right middle lobe bronchus was found to be blocked by a plug of mucus This was 
lemoved by suction On Decembei 20, 1951, a posteroanteiioi film (Fib 3b) was 
negative except for a small area of infiltration in the right mediobase She was dis- 
charged as improved She failed to return for a i e-check examination until March 6, 
1962 A film taken on that day was entirely negative 

Case 4 M P , a 47 year old male was first seen on Maich 3, 1953 He complained 
of severe productive cough of one month duration, fatigue and loss of 12 pounds of 
weight and sticking pains in his right chest Posteroanterioi and lateial films (Fig 
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4a) showed middle lobe atelectasis and pneumonitis He was referred to a chest sur- 
gical dime foi further study By the time he was given his first appointment in that 
clinic seven days later, March 10, 1963, a chest film disclosed considerable clearing 
of the consolidation and infiltiation By March 28, 1963 the chest film (Fig 4b) was 
entirely negative He became symptom-free and was discharged from the dime 

Dtsc'iission 

Bronchial occlusion leading to atelectasis of the coi responding lobe 
01 segment may occur either by pressure from without, (e g. by an enlarged 
lymph node or tumor), oi by narrowing and obstruction from within, 
(eg by edema oi fibrous stenosis of the wall or by a plug of mucus 
occluding the lumen) 

A peculiar positiomng of a bronchus may make it especially vulnerable 
to any of these causes of occlusion Such is the case with the right middle 
lobe bronchus It arises from the main stem bronchus at an acute angle 
and runs in close approximation with the anterior surface of the right 
lower lobe bronchus for a distance of about 0 75 cm before curving away 
fiom it in an anteiior direction This makes it more vulnerable to compres- 
sion by the surrounding lymph nodes or to occlusion by a narrowing 
process within it Moreover, this positioning may hinder adequate drain- 
age from the inflamed lobe, leading to greater frequency of recurrence and 
chronicity of pneumonitis in this lobe This greater frequency of occlusion 
of the right middle lobe bronchus as compared with the other ma3or bronchi 
does not occur in children, because in a child all the ma3or bronchi are 
of a narrow caliber and are easily compressible Hence, lobar atelectasis 
in children occurs without any predilection for any one lobe Such a situa- 
tion exists also in adults in the case of the smaller secondary or tertiary 
bronchi, hence, segmental atelectasis in adults occurs with equal fre- 
quency in any lobe It is only in the case of the ma3or bronchi in the adult 
that a greater frequency of occlusion of the middle lobe bronchus occurs 
as compared with the other ma3or bronchi This greater frequency of 
involvement of the middle lobe justifies the term middle lobe syndrome, 
even though it may be of varying etiology and pathogenesis Indeed, if 
the cases caused by active tuberculous lymphadenitis or bronchitis were 
to be excluded, one could consider this a disease entity of relatively fre- 
quent occurrence 

The name middle lobe syndrome is suggested as an all inclusive term for 
all cases of middle lobe atelectasis regardless of etiology, and the name 
middle lobe disease foi all cases of atelectasis and pneumonitis which are 
not caused by active tube:ifculosis or by neoplasm While conceivably some 
cases might have been caused originally by tuberculous lymphadenitis in 
childhood, the resultant pneumonitis later in life is non-specific and not 
distinguishable fiom pneumonitis caused by non-tuberculous lymph nodes 
01 by mucus plugs and pool drainage Middle lobe disease can thus be 
defined as characterized by atelectasis and pneumonitis of the middle lobe 
which may be either transient or chionic with oi without accompanying 
bronchiectasis and caused by poor drainage from the middle lobe due to 
the peculiar positioning of the middle lobe bronchus 

In every case presenting a history of persistent or recurrent respiratory 
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FIGURE 2A FIGURE 2B 

/' 1(7/0 r J Cask 2 (n) Film taken Febiiiaij' 20, 1063 shows atelectasis and pneumo 

mils of the rifrht middle lobe — (i) March 14, 1963 complete resolution of the pneu- 
monitis and dicappeannee of the atelectasis 


FIGURE 3 A FIGURE SB 

Fioiuc 7 Case 3 (n) Film Novembei 27, 1961 shows pneumonic infiltiation in the 

entire light midlung field— (6) Film December 20, 1951 shows only slight infiltration 
lemaining in the light mediobase (A film taken on Maich 6, 1962, not shown here, 
was entiielv deal ) 
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figure 4A figure 4B 

TT y / PASF 4 (a) Film taken March 3, 1963 shows atelectasis and pneumonitis 

S'lh/m.dSbei-fi.) Fto Ma-h 26, 1963, negative 
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infection one should, among other diagnoses, entertain the possibility of 
middle lobe disease On fluoroscopy of such a patient one should not depend 
on posteioanteiioi viewing alone Quite often the shrunken middle lobe, 
lying in close pioximity with the right heait border, may not be seen in 
that view — even a posteroanteiior loentgenogiam may fail to demonstiate 
it It IS, theiefoie, impeiative also to fluoroscope in the lordotic position 
and take Aims in the lateial position 

Middle lobe disease should be diffeientiated fiom atelectasis caused by 
active tubeiculous lymphadenitis oi bionchitis and from that caused bv 
bionchogenic caicmoma The lattei should be considered fust in eveiy 
case of atelectasis occurring in a middle-aged or elderly individual How- 
ever, in middle lobe atelectasis carcinoma is a less likely finding Brock 
found that out of 1200 cases of bronchogenic carcinoma, only eight were 
m the middle lobe Pei haps this is only a relative infrequency, due to the 
fact that atelectasis fiom various other causes is so much moie frequent 
in the middle lobe 

Once the diagnosis of middle lobe disease has been established, one 
should make a thoiough search foi involvement in any of the othei lobes 
Bronchography should be done whenever feasible to i ule out bronchiectasis 
in any other lobe, especially in cases of chronic pneumonitis considered for 
surgeiy Bronchoscopy should be done in every case 

SUMMARY 

1 Four cases of acute transient middle lobe disease have been presented 

2 The name middle lobe syndrome is suggested as an all inclusive term 
for all cases of middle lobe atelectasis regardless of etiology, and the name 
middle lobe disease for all those cases of atelectasis and pneumonitis which 
are not caused by active tuberculosis or by neoplasm 

3 Attention is being called to the fact that a consideiable number of 
cases of middle lobe atelectasis may be of an acute and reversible nature 
Due to the peculiar positioning of the middle lobe bronchus, drainage from 
an infected middle lobe is poor and mucus plug foimation is frequent 
As soon as the plug is expectorated or as soon as free drainage is reestab- 
lished, the lobe reexpands and a more favorable condition for the clearing 
of the pneumonitis is created It is possible that chronic pneumonitis with 
01 without atelectasis of the middle lobe (the latter may be obscured by 
the enlarged volume of the consolidated lobe) occurs as a result of failuie 
of reestablishing f i ee drainage Bronchoscopy may be a thei apeutic meas- 
ure in some of these cases, in addition to being a diagnostic procedure 

4 Emphasis is placed on the importance of fluoroscopy in the lordotic 
position, since posteroanterior viewing may fail to demonstrate the 
shi unken middle lobe A lateial film is of impoitance to establish the 
definite site of pneumonitis and atelectasis 

RESUMEN 

1 Se han presentado cuatro casos de enfeimedad aguda, transitoiia del 
lobulo medio 

2 Se sugieie el nombre de smdiome del lobulo medio comotermino que 
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nooi^s“ "eumon.tis gue aoson causados por tuberculosis o 

nn) 7 ^ ^teleciasia del lobulo medio, pueden ser agudos y reversibles 

de bionquio del Idbulo medio la cajializacidu 

de eee lobulo es dcficiente v de ahi el taponamiento eon masas mucosas 
lan pronto como el tapon es expectoiado ocuando la canalizacion se 
lestablece, se leexpande el lobulo se ciean condiciones favoiables para la 
hmpieza y cui acion de la neumonitis Es posible que la neumonitis cromca 
con 0 sin alelectasni del lobulo medio (siendo este susceptible de ser en- 
masc.iiado poi una aiea de consolidacion ma evtensa) ocuria como 
lesultado de la falta de lestable cimiento de la canalizacion 
La bioncoscopia puede sei un procedimiento teiapeutico en algunos de 
estos casos, ademds de ser un metodo de diagndstico 

4 Se bace enfasis sobie la impoitancia de la fluoioscopia en la posicidn 
de loidosis puesto que el aspecto anteioposterioi, pue de dejai de mostrar 
el lobulo medio letiafdo 

Una peb'cuia lateial es de impoitancia para establecer conprecision la 
ubicacion de la numonitis v de la atelectasia 

RESUME 

1 L'auteui lapporte quatie observations d’atteintes du lobe moyen 
lealisant une Evolution aigue et passageie 

2 II envisage d'utilisei le teime de “syndiome du lobe moyen” pour 
toutes les foimes compoitant une atelectasie de ce lobe, sans temr compte 
de son etiologie II demande quie Ton ddsigne sous le nom de “maladies du 
lobe moyen” les atteintes atdlectasiques ou pneumomques, dont I’origine 
n'est ni la tuberculose evolutive, ni une neoplasie 

3 II attire I’attention sur le fait qu'un nombre important d’atdlectasies 

du lobe moyen peuvent etre dues a un processus aigu et reversible Etant 
donne la situation de la bionche lobaire raoyenne, le drainage en cas 
dbnfection du lobe moyen se fait mal, et il y a frequemment constitution 
d’un bouchon de mucus Des que ce bouchon est expectore, ou des que le 
drainage est de nouveau etabli, le lobe repiend son expansion et 1 ombre 
pneumonique se trouve dans des conditions qui lui permettent de s eclaircir 
II est possible que I’absence de r4tablissement d'un drainage normal soit la 
cause de la pneumonie chronique Celle-ci pouvant ou non s’accompagner 
d'at^lectasie du lobe moyen (ce lobe peut etie masqu4 par 1 expansion du 
reste du poumon) Outre sa valeur diagnostique, la bronchoscopie peu 
avoir un mtdret thdrapeutique dans certains de ces cas ^ , 

4 Uauteur insiste sur Ibmportance de la radioscopie ^ position lo^o- 

7 r,r>aiHnn aTitdro-postei icure ne pouvant dans certains cas mettre 
tique, la du Un cliche de profil est de la plus 

“rd" “oTr liter /s.^ge veritable de la pneumome o« de 
Tatdlectasie. 
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Cliest X-ray Findings and Some Clinical Aspects 
in Pulmonary Paragonimiasis^ 
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^ot less than 200 cases have been diagnosed as pulmonaiy paiagonimia- 
sis since 194 / at the medical depaitment of the National Taiwan Univer- 
sity Hospital. Of those, definite diagnosis by positive ova from the sputum 
accompanied by faiilv complete laboiatoiy examinations by means of 
chest x-iay films, blood sedimentation rate, tubeiculin test, sputum ex- 
amination, white blood count with diffeiential and eosinophilia in pleural 
fluids 01 in spinal fluids, if necessaiy, weie worked up in 100 cases Some 
of these patients weie well followed up foi as long as three years Sputa 
veie negative for acid-fast bacilli in all cases by lepeated simple smears 
01 cultures 


I Chest X-iay Findings 


Few studies have been published on the x-iay findings of pulmonaiy 
paiagonimiasis and none is sufficient to justify conclusions Moreovei 
theie IS no agieement among these studies Bercovitz^ repoited that 
x-iay inspection of the lungs were disappointing and lipiodol installation 
showed no cavities In a mass tubeiculosis survey in Shinchu distiict, 
which is anothei endemic place of pulmonary paragommiasis in Taiwan, 
Kusunoki et al- did not find anj' abnoimahty on miniature films of 98 
pel sons in whom the parasite ova were discoveied in the sputum On the 
othei hand, Ando and Yamada^ leported from rice-sized to bean-sized 
nodulai shadows on the x-iay film study of expeiimental animals, Wang 
and Hsih’* described six cases of well-defined densities oi isolated infil- 
trations which they thought to be characteristic for this condition Yo- 
kogawa et aV also have called attention to the fact that they found 
circumscribed opacities in the majority of their nine cases 

In our senes, ive observed that the chest x-iay films of 88 out of 100 
cases wei e more or less abnormal which will further be classified as follows 


1 Well-defined Nodules 

In this category we include model ately oi well-defined, considerably 
hard, but may be homogenously or irregular dense round oi oval patches 
or nodules We have seen this kind of nodules in 59 cases Then sizes 
range fiom 0 6 to 4 0 cm in diameter and may appear more than two 
m number on a single film (in 45 per cent) or combined with ill-defined 
onacities The middle lung fields seem to be a slightly more favorite 
situation than the upper and lower fields (Table 2) These nodules aie 


neoartment of the National Taiwan University Hospital 
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usually seen in chionic cases and do not disappear completely although 
they may change then size and density (Case 3) 

Nodules aie the most frequent manifestation among the abnoimal 
findings in pulmonaiy paiagonimiasis (Table 1) It is difiicult to differ- 
entiate these nodules fiom those of tuberculosis on a single x-ray film 
But on some occasions one may get a faiily strong impression that tuber- 
culosis is not likely especially when they are multiple and connected with 
each other oi situated in the lower lung field 

2 Ill-defined oi Hazy Opacities 

Ill-defined and soft hazy opacities, homogenous or irregular in then 
densities may be obseived They are usually 2 to 4 cm oi more in diame- 
tei, vaiiable in shape and may be multiple in number We observed this 
kind of shadow m 29 cases This kind of shadow may appear at any 
stage of pulmonary paragonimiasis but especially in early newly dis- 
coveied cases and they aie liable to disappear (Case 1) or decrease in 
size with lesidual nodules lemainings (Case 3) or reappear in other parts 
of the lungs by follow-up studies These shadows are due to thepeiifocal 
unspecific inflammation oi allergic reaction and are extremely difiicult to 
differentiate from tuberculous infiltration as well as nonspecific broncho- 
pneumonia by single x-iay film inspection With climcal symptoms we 
might be able to predict the coirect diagnosis even before the discovery 
of the parasite ova in some of these cases when the x-ray shadows resemble 
those of bronchopneumonia 

3 Pleurisy 

Pleurisy with oi without effusion was observed in 30 cases Of these, 
14 were on the light side, nine on the left and seven on both sides It is 
most frequently seen in the early stage when the larva likely penetrate the 
diaphragm into the pleural spaces and consequently the ova still can not 
be found in the sputum Pleurisy may also occur if the “buiiow” is situ- 
ated too neai the visceral pleura oi the parasites actually lodge in the 
pleural spaces Diff ei entiation from tuberculous pleurisy by x-ray film 
can not be made However one’s suspicion is aroused when it is bilateial 
and/or accompanied by hazy opacities in the lower lung field, which aie 
uncommon in cases of tuberculous pleurisy 

4 Spontaneous Pneumothoi ax 

We saw four cases with this condition All were on the left side Pleu- 
risy with effusion and soft cloudy opacities in the lung paienchym weie 


TABLE I ABNORMAL CHEST X-RAY FINDINGS IN 
OF PULMONARY PARAGONIMIASIS 

100 CASES 

Abnormal Findmgs 

No of Cases 

Well-defined Nodules 

69 

Hi-defined Opacities 

29 

Pleurisy 

30 

Increases Lung Marking^s 

34 

Spontaneous Pneumothorax 

4 

Ring Shadows 

2 

Calcification 

6 
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'(C™sr41 ' conditions disappeared m a short hme 

nccrs i\; '>y when they gam 

access mto the lung is the most piobable etiology. ^ 

e.r "n '1'^'^'*^'°" mentioned, increased Jung marlangs and cal 

cified lesions iveie seen in 34 and six cases .espectiveir ihef were mt 

wSv Z”- euspected cT^tahon 

ei e onlj seen in two cases No case with definite cavitation has been seen 


TABLE 11 ^^^ALIZATION OF ABNORMAL DENSITIES 

IN THE LUNG PARENCHYM 

Localization 

Upper 

Middle 

Right 

Lower 

Upper 

Left 

Middle 

Lower 

Nodules 

14 

26 

21 

17 

17 

11 

Ill-defined Opa 

2 

11 

6 

6 

8 

4 

Calcifications 

0 

1 

2 

0 

1 

2 

Total 

IG 

38 

29 

22 

26 

17 


II So7nc Othe} Chmeal Aspects 
1. Blood Sedimcntahon Rate 

Few lefeiences aie available concerning this subject One houi rate m 
91 cases of our seues at the first visit will be shown in Table 3 


TABLE HI 

BLOOD SEDIMENTATION RATE 


BSR 

Number of Cases 

Mean Value 

G— 10 

27 


11—20 

26 


21—60 

26 

26 0 

61— 

14 


Total 

91 



Blood sedimentation rate was variable and no definite correlation could 
be found with the type of x-iay shadow, severity of clinical symptoms 
and tieatment Because of its lather wide range, it is not too valuable 
in dilfeiential diagnosis. 


2 White Blood Count 

In 4 of our cases, there was leucocytosis of more than 10,000 in 26 
cases (68 per cent) with the mean value of 12,000 Leucocytosis is apt 
fn «? 7 ibside following treatment but no relationship could be found be- 
tween Jcueoc^sis Ini the extent of the x-ray findings or the cJinical 
symptoms at the first consultation The differential count was within 
Sal Iimite except the eaosmophils which was often markedly increased 


It IS generally believed that there is slight eosinophiha in the peripheral 
blood but Bercovite> reported the value of one per cent eosinophil from 
his 20 cases We obtained an average of 18 6 per cent m 45 lases 
EoLophds constituted more than 60 per cent of the white cells in 
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pleural fluid in 8 of oui 10 cases who had such blood studies This find- 
ing might be the only way to differentiate from tuberculous pleurisy 
with effusion in many instances at the time when the diagnosis is still 
obscuie due to the negative result of parasite ova in the sputum 

More than 60 pei cent eosmophiha with increase of cell count in the 
spinal fluid weie obtained in two cases of cerebral manifestation This 
finding IS suggestive of ceiebial manifestation of this malady and may 
be the key point to diffeientiate from other cerebral conditions 

4 Subcutaneoiis creeping tumors 

In mne of 100 cases subcutaneous tumors were found These were 
fiom green-pea to thumbtip in size and fairly firm in consistency The 
subcutaneous connective tissue of the abdominal or the chest wall were 
the most frequent situations Chaiacteiistic is that they may creep from 
one place to another and may disappear or reappear The tumor may be 
single 01 multiple in numbei 

Case 1 S T C , a 43 year old male, visited our out patient department on June 19, 
1948 with the complaints of cough, and chest pain for about one mont)i and bloody spu- 
tum for two days No fever elevation was noticed He had a history of eating undercooked 
crabs two months prior Physical examination showed the signs of bilateral pleural 
effusion which was proved by aspiration. This was a serous exudate but negative for 
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effusion wth an ill-dcfincd density in the loft middle lung field (Fig lA) EepeS 
sputum examination for acid-fast bacilli and ova of paiagonimus westermanii had 

latter were found in the bloody sputum Chest 
yrn' film on August 20 revealed clearing of the pleural effusion bilateially and con- 
densation of the pieinoiis cloudy opacity in the left middle lung field (Fig IB) 

Case X? C S C , a 26-year-old male, was admitted in August 1948, complaining 
of severe cough and bloody sputum for two weeks He had taken law crabs in several 
occasions since 1946 In August 1947 he suffered from chest pain with bloody sputum, 
tlicrcafter ho had recurrent hemoptysis and had been treated as pulmonary tuber- 
culosis Once, he noticed a fingci tip sized tumor in the abdominal wall but not much 
attention ^\ns paid because it disappeared in a few days Physical examination on 
admission revealed no abnormal physical sign in the chest or the abdomen The 
tuberculin test was positive, the blood sedimentation late was 43 (1 hour) No fevei 
Mas noted There i\as no abnoimal finding in his blood count except 8 per cent eosino- 
philia A chest x-ray film taken on August 7 (Fig 2 A) revealed an ill-defined opacity, 
Irregular in its homogenity, througliout the right uppei lung field, resembling that of 
tuberculous infiltration Well defined nodules also weie evident in the left lower lung 
field Oia of distoma uere found from the sputum but acid-fast bacilli weie not demon- 
strated bv 70 smears and 20 cultures Following the combined therapy of emetine and 
aktisol, Ins sjmptoms were greatly improved although the ova did not disappear com- 
pletely A chest x-ray film on September 24 showed almost complete clearing of the 
abnormal densitv in the right upper lobe (Fig 2B) He was discharged on December 11 

Case 3 K S C , a medical student, aged 27, was found to have an ill-defined cloudy 
opacity in the right middle lung field mesially in December 1949 (Fig 3A) In the 
summer of tliat vear, he recalled eating undercooked crabs followed by chocolate-colored 
sputum in which the ova of paragonimus westermanii were found by himself Sputa 
ncre negative both bv smear and culture White blood count and red blood sedimenta- 
tion rate weie within noimal limits On January 12, 1950 a follow-up x-ray film 
study revealed that the previous cloudy density had decreased in size and appeared to 
be a ^\oll defined nodule (Fig 3b) He is now a resident of our hospital and a 
follow-up study in December 1961 showed fuither minimization of the nodule 

Case 4 C W S , a male, aged 34, visited oui outpatient department on January 21, 
1948 with the complaints of chest pain and intense cough A chest x-ray film taken 
nine days prior W'as normal In view of i educed resonance with diminished bieath 
sound over the left loivei chest, anothei film was ordered on January 30 , which showed 
left spontaneous pneumothoiax with pleural effusion and a soft deimity in the left 
midliinfr field fFig 4A) The fluid was yellowish clear, positive for Eivalta test and 
negative for acid-fast bacilli by culture Left pulmonary tuberculosis with spontan^ 
ous seropneumothorax had been the diagnosis until white blood count was done a few 
days later -with the result of 14,900 leucocytes and 16 per cent eosinophilia The 
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follow-up roentgenological examination on February 16 revealed complete clearing of 
the seropneumothorax as well as the parenchymal infiltration (Fig 4B) Thereafter 
he developed riglit sided pleurisy with effusion (eosinophilia in it) in March and finally 
was admitted to the medical ward on May 1, for a complete work up of his disease 
During his hospitalization, eosinophilia in peripheral blood ranged from 28 to 66 per 
cent Acid-fast bacilli were not demonstrated by 60 smears and 16 cultures A diag- 
nosis of pulmonary paragonimiasis had only been suspected until the discovery of the 
parasite ova in bloody sputum on September 21 

SUMMARY AND CONCLUSION 

1 Chest x-iay films and some othei clinical figures have been studied 
in 100 cases of pioved pulmonary paragonimiasis 

2 Central y to the pievious geneial belief, x-ray findings of pulmonaiy 
paiagonimiasis may leveal one oi several kinds of abnormalities, namely 
well-defined nodules, ill-defined transient opacities, pleurisy, spontaneous 
pneumothoiax and iing shadows, provided they aie well followed up from 
the onset of disease 

3 It IS difficult to diffeientiate these abnormalities from those of tuber- 
culosis 01 bi onchopneumonia by x-ray films alone with some exceptional 
cases in which the impiession from the findings as a whole is definitely 
unlike that of tuberculosis 

4 The incidence of pleurisy with or without effusion is high and it is 
often the fii st manifestation High percentage of eosinophils in the pleural 
effusion has its diagnostic value to differentiate from tuberculous pleurisy 

5 Slight leucocytosis with diffeiential count of considerable eosino- 
philia in peripheral blood are rather common 

6 The mean value of blood sedimentation rate in this disease is shghtly 
inci eased It has a such a wide range it is not valuable in diagnosis 

7 Eosinophilia in the cerebrospinal fluid may be the key point to dif- 
ferentiate the cerebral complication of this disease from other cerebral 
conditions 

8 Subcutaneous creeping tumors, if present, are strongly suggestive 
of this disease in Taiwan 
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RESUMEN 


1 Se han estudiado las pellculas 3 oentgenograficas y otros aspectos 
clinicos en 100 casos de paiagonimiasis demostiada en el pulmon 

2 Conti anamente a la cieencia geneial, los hallazgos a los rayos X en 
ia paiagonimiasis pulmonai, pueden levelar vaiias clases de anormalida- 
des, como son nddulos bien definidos, opacidades tiansitonas mal defimdas, 
pleuiesfa, neumotoiax-espontaneos e imagenes anulares, siempre que se 
busquen desde el piincipio de la enfermedad 


3 Es dificil difeienciai estas anoimalidades de las de la bronoconeu- 
monia o de la tubeiculosis solo poi los layos X, salvo algunos casos en 
los que la impiesidn de los hallazgos, es dedmdamente disimilar de la 
tuberculosis 


4 La fiecuencia de la pleuresia con o sin deriame, esalta y a menudo 
es la piimera manifestacidn Un elevado poicentaje de eosinofilos en el 
h'quido pleural, tiene vnloi diagnostico paia diferenciai de la pleuresia 
tuberculosa 


5 Es comun encontiar ligeia leucocitosis con una cuenta diferenciai 
mostiando consideiable eosinofilia en la sangre peiifdiica 

6 La sedimentacion globulai esta bgeiamente aumentada 

7 La eosinofilia en el liquido cerebioespinal, puede dar la clave para 
difeienciai la complicacion ceiebial de esta enfermedad, de otras afec- 
ciones qeiebiales 

8. Los tumoies subcutaneos movedizos, cuando se encuentian, son 
fueitemente sugestivos de esta enfeimedad en Taiwan 


RESUME 

1 Les auteurs ont etudie les ladiogiaphies pulmonaires et quelques 
caracteres clmiques concernant cent cas de distomatose pulmonaire av4rSe 

2 A I'oppose de Topinion generalment admise jusqu’^ present, les con- 
statations ladiologiques dans la distomatose pulmonaire peuvent mettre 
en d vidence un ou plusieurs caiacteres anormaux, nodules bzen d^limit^, 
infiltrats labiles^ pleuresie, pneumothorax spontan§, et ombres annulaires 
es alterations apparaissent a condition que la maladie soit sume depuis 
son extreme debut 

3 Dans I’ensemble, on ne peut que difficilement dilferencier ces aspects 
radiologiques de ceux qui appartiennent habituellement a une tuberculose 
ou aux pneumopathies aigues Ce n’est que dans quelques cas exception- 
nels que I’aspect apparait nettement diiferent de celui de la tuberculose 

4 Une reaction pleurale avec ou sans dpanchement est fr^quente et 
realise souvent la premiere manifestation de la maladie L’lmportance 
de rdosmophilie du hquide pleural a une grande valeur diagnostique et 
permet de le diff6rencier de celui de la pleuresie tuberculeuse 

6 Dans le sang pdriphdnque, ^existence d’une leucocytose peu 61ev4e 
avec une 6osinophihe considerable est assez commune 

6 La Vitesse de sedimentation sanguine est, dans cette affection, leg^re- 
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ment augment^e Tout6fois, cette augmentation n’atteint pas de propor- 
tions suffisantes pour piendie une valeur au point de vue du diagnostic 

7 L'existence d’^osinophilie dans le liquide cdphalo-rachidien peut per- 
mettie de differencier les complications cdrebrales d’autres affections 
touchant Tencdphale 

8 L’existence de tumeuis sous-cutan6es mobiles, si on peut les con- 
stater, est tout a fait suggestive de cette affection 
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Teaching Chest Disease^ 

Tlie Cliest X-ray Sui^ey as a Teaching Insti-ument 

THEODORE H NOEHREN, M D , P C C P 

Budnlo, New Yoik 


Chest K-Kiy suiveys have piovetl themselves of coiisideiable value in 
( iscoveiing chest disease They also contain gieat teaching possibilities 
which have leceivecl scant attention In one city the suivey was used to 
demonstiate thiee significant teaching aspects 


In this survey all individuals who had abnoi malities discovered on photo- 
fiuoiogianis and confiimed with standaid i oentgenogi ams were asked to 
rcpoi t to a diagnostic clinic Medical students acted as physicians in this 
clinic Heie a short history was taken by them for the contiol recoids, 
and sputum and skin test pioceduies initiated The patients were shown 
then 1 oentgenogi ams which weie explained to them by the medical stu- 
dents undei the guidance of a senioi consultant This inteiview served to 
impiess upon the patient the impoitance of seeing his oi hei private 
physician, and following thiough to thoiough understanding and treat- 
ment, if indicated, of the loentgen findings These intei views also in- 
ti oduced the medical students to moie new chest pathology, and allowed 
them to examine moie patients with a vaiiety of pulmonaiy disease in a 
shortei peiiod of time, than is possible in any othex w'ay They could not 
help but be stimulated to lealize the significance of chest diseases 
A second teaching demonstiation by the suivey was the revelation to 
the students and piacticing physicians of the amount of thoracic pathology 
that can be ovei looked without loentgen examination Many of the pa- 
tients m whom disease was discoveied had lecently had a "complete exam- 
ination,” but Avithout roentgenologic study of their chests and had been 
assured they weie in good health The findings of the survey taught an 
embaiiassing lesson to many physicians and students who had been un- 
awaie of the great value of loutine chest roentgenograms Unfortunately, 
this lesson is still to be levealed to many more physicians 

The thud educational value of this survey was the accumulation of 
teaching mateiial foi later demonstration of the value of routine chest 
loentgen examination We were able to assemble a senes of over 90 
survey cases, each representing different thoracic abnormalities This 
included many of the "normal” variations of chest structuie, agenesis 
of the lung, various effusions, histoplasmosis, coccidiodomycosis, forms of 
pulmonary tuberculosis and its treatment, silicosis, varieties of cystic dis- 
ease, "com” lesions of different etiologies, numerous tumors, malignant 
and benign, esophageal diseases, sarcoidosis, diaphragmatic abnormalities, 


'-The first in a new senes of articles prepared under the sponsoishxp of the Council 
on Undergraduate Education of the American College of Chest Physicians 
♦♦Assistant Professor of Medicine, University of Buffalo School of Medicine and 
Department of Medicine, Buffalo General Hospital 
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lib tumois, aneuiysms, and a vaiiety of caidiac changes including septal 
defects, situs inveisus, vasculai iings, coaictation and the many varia- 
tions of iheumatic and hypei tensive heart disease In fact, the variety 
was complete enough to organize the films in such fashion that there was 
a case to lepiesent nearly all the entities listed in Rubin’s Diseases of 
the Chest It has been piesented in that ordei and entitled “Everything 
in the Book ” 

The demonsti ation of these cases has been especially impressive when 
one leahzes that these weie all individuals walking on the streets of an 
average-sized Ameiican city A similar senes can easily be assembled by 
any routine x-iay unit oi center Presentation of these cases on slides 
has been enthusiastically received and has initiated plans for routine 
admission roentgenograms in several institutions 
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Presentation of the College Medal to 
Dr. Raul P. Vaccarezza* 


Mr Chainnan, Your Excellencies, Distinguished Officials of the College, 
Ladies and Gentlemen 

As Chan man of the Council on International Affaiis of the American Col- 
lege of Chest Physicians, it gives me gieat pleasure to expedite the awaiding 
of the Medal foi outstanding scientific achievement in the specialty of diseases 
of the chest 

This Medal is offeied by the College, an international oiganization, in recog- 
nition of exceptional, genuinely oiiginal, impoitant woik in this field, evei-y 
two yeais at the time of the International Chest Congress We feel gratified 
to report to this distinguished gathering that after due circumspection and 
deliberation, selection of a man has been made foi this honor 

His talent and ability, we aie suie, amply deserve this decision He has 
been a teacher and educatoi of medical students for many years His name 
as a clinician is well known far beyond the confines of his own community 
and far beyond the boundaries of his countiy 

Though both of these accomplishments are laudable and admiiable, this 
rewaid is extended to him because of his renowned leseaich woik Through 
ingenious foresight, he explored the secrets of the functional capacity of the 
lung His endeavors in this direction began many years ago He approached 
the problem with the inquisitiveness of a pioneer and the objective perspec- 
tive of a true scientist He covered hitherto unexplored terntory with the 
intuition of an artist, with the courage of a good soldier and with the meticu- 
lous precision of famous artisans Through his extensive, indefatigable, 
investigative studies, hew means and methods for measuring pulmonary func- 
tion have crystallized 

The crudeness and uncertainty of earlier empirical methods have been 
replaced by his scientific endeavois by exactness and precision His contri- 
butions in this respect represent immeasurably valuable tools for eveiTday 
use in thoracic surgery, diagnosis and medical management of chest diseases 
as well as in forensic medicine 

His profound knowledge, his analytical insight and mature prudence have 
brought him to the forefront of medical activities Consequently, his affilia- 
tions included editorship of medical journals, governoiship in the American 
College of Chest Physicians, presidency of his national chapter and a great 
many other distinctions He is a prolific medical writer and the author of 
more than 250 scientific papers At the present time he is Professor of Path- 
ology and Clinical Tuberculosis at the Medical School of the University of 
Buenos Aiies, Argentina Also, he is Director of the Institute of Phthisiologj'" 
at the same Univeisity 

Ladies and gentlemen, awarding this Medal is symbolic of the respect and 
admiration of the membership of this great international oiganization, the 
Ameiican College of Chest Physicians To me personallj^ it is a distinct privi- 
lege indeed, to give you the Medal of the American College of Chest Phj'- 
sicians, Professor Raul F Vaccarezza 


Andrew L Banyai, M D , F C C P 
Milwaukee, Wisconsin 


Inaugural Ceremony, Third International Congress on Diseases of 
me Chest, Barcelona, Spam, October 4, 1954 
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Some of the delegates of the Congiess photogiaphed at the entiance to the National Palace of Montjuich, Barcelona, where 

the sessions of the Congress were held 



Third International Congress on 
Diseases of the Chest 


Moie than two thousand delegates and then wives, lepiesenting fifty-nine coun- 
tiies thioughout the woild, attended the Thud International Congress on Diseases 
of the Chest held in Baicelona, Spain, October 4-8, 1954 The Congress was 
sponsored by the Council on International Affaiis of the American College of 
Chest Physicians and presented under the Pationage of the Spanish Goveniment 
Its Honoiaiy Presidency was graciously accepted by the Honoiable Geneial- 
issimo Francisco Fianco, Chief of State of the Spanish Government The 
officers of the Congress weie Di Luis Rosal, Barcelona, Spain, President, Di 
Cristobal Maitinez Boidiu, the Maiquis de Villaveide, Madrid, Spain, Vice 
President, Di Antonio Car alps, Baicelona, Spain, Secretary General, and Di 
Francisco Coll Colome, Barcelona, Spain, Tieasuiei Othei officials of the 
Spanish Government who served in an honorary capacity for the Congress 
were the following Hon Bias Peiez Gonzalez, Minister of State, Hon Joaquin 
Ruiz Gimenez, Ministei of Education, Hon Alberto Mai tin Aitajo, Ministei 
of the Exteiioi ; and Hon Gabiiel Anas Salgado y de Cubas, Minister of Infor- 
mation and Tourism The Directors of all Government Services of Spain, the 
medical schools and medical associations, as well as the ambassadors and 
consuls represented in Spam, also served as Honorary Members of the Con- 
gress 

The solemn Inaugural Ceremony and the scientific meetings were held at the 
magnificent National Palace of Montjuich This splendid structure, built in 
1929 for an international exposition, stands m a beautiful park on one of the 
mountains which surround Barcelona It affords a superb, panoramic view of 
the city On the opening night its richly illuminated facade, its flower -decorated 
and flag-bedecked halls gleamed with the radiance of a crystal castle of fairy 
tales 

The ceremonies of the inaugural session took place in the immense general 
assembly hall Representatives of the Government of Spam, dignitaries of the 
Provincial Government and the Municipality of Barcelona, Ministry of Health 
and other prominent functionaries of governmental agencies and the Royal 
Academy of Medicine and Deans of Medical Schools added emphasis to the 
impoidance of the occasion A large contingent of the Board of Regents and 
Board of Governors of the College ivas present 

Nothing could have been more expressive of the unity of purpose of all 
those present than the melodious chords of the national anthems of the various 
countries The resounding tones of the huge organ signalized the opening of 
the Congress The hrgh-lights of the evening began with the introductory 
oration delivered by Dr Rosal, President of the Congress Following this, 
President Eisenhowei's message to the Congress was read by Dr Alvis E 
Greer, Houston, Texas, Immediate Past President of the College Fellowship 
certificates were given to a large number of chest specialists from Argentina, 
Australia, Austria Belgium, Brazil, Colombia, Cuba, Finland, Fiance, Ger- 
many, Great Britain, Greece, India, Israel, Italy, Japan, Lebanon, The Nethei- 
lands, Philippine Islands, Poi'tugal, Spain, Sweden, Switzerland, Turkey, Vene- 
zuela and the Union of South Afrrca 

The International Award of the College Medal for outstanding scientific con- 
uibution was given to Dr Raul F Vaccarezza, Piofessoi of Pathology and 
Clinical Tuberculosis at the Medical School of Buenos Aires, Argentina 

The next speaker was Dr Wrllram A Hudson, Detroit, Michigan, President 
College, who on behalf of the officers and membership, convered his 
manks and grateful appreciation A most heai-t\' velcome vas extended to the 
t-ongiess by the Majm! of Barcelona, Senoi Simaiio Finallj, the Cnil Go\- 
Senor Felipe Acedo Colunga, representing the Spanish Goyernment as 
well as on his ovti behalf, greeted the participants and declaied the Congress 
open Following the formal Inaugural Ceremoni, a reception was giyen in the 
oeautiful marble rotunda on the second floor of the National Palace 
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COLLEGE OFFICIALS AT INAUGURAL CEREMONY 



Left to right Di Joachim Hem, Germany, Dr Gumeismdo Sayago, Argentina, Dr Donato ( 
Alarcon, Mexico, Dr James H Stygall, USA, Dr Etienne Bernard, France, Dr Alvi:- E 

Greer, USA 



^ft to right Dr Antonio Crespo Alvaiez, Spam, Di Eugenio Moielli, Italy, Dr Antonio 
Caralps, Spain, Dr William A Hudson, U S A , Dr Luis Eosal, Spain, Di Raul P Vacearezza, 

Argentina 



right Dr Raul P Vacearezza, Argentina, Di Andrew L Banyai, USA, Dr Manoel 
° frazil. Dr Lopo de Carvalho, Portugal, Dr Donald R McKay, U S A , Dr P E A 

t^ylander, Finland, Dr Burgess L Gordon, USA, Mr Murray Kornfeld, USA 
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DR. YACCAREZZA RECEIVES COLLEGE MEDAL 
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Dr Raul F Vaccarezza, Buenos Aires, Argentina, being introduced by Dr Andrew L Banyai, Milwaukee, Wisconsin, Chair- 
man of the Council on International Affairs, when he was awarded the College Medal at the Inaugural Ceremony At 
extreme left, Dr Luis Rosal, Barcelona, President of the Congress At extreme right. Dr Manoel de Abreu, Rio de 
Janeiro, Brazil, President of the Second International Congress held in Rio de Janeiro in 1952 and recipient of the College 

Medal in 1950 
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Poi the convenience of the members of the Congress, postal, telephone, 
telegraphic, banking, travel and information sei vices, as well as free secre- 
taiial assistance were available Excellent transpoitation facilities fiom the 
hotels to the Palace weie piovided by the local anangements committee 

The most populai pait of the piogiam were the panel discussions of tubei- 
culosis, tumois of the chest, asthma and emphysema and cardiovasculai 
diseases The foui subjects were presented m the mam assembly hail on 
four consecutive days Membeis of these panels, seated at the long speakers’ 
table, weie a veiitable galaxy of luminaiies of medical science With the 
help of inteipieteis and the use of eai phones, it was possible to listen to 
questions and answeis simultaneously in five dilfeient languages, namely, 
Spanish, Piench, Geraian, Italian and English 

Recent advances in the diagnosis, medical and surgical treatment of chest 
diseases weie illustiated in a large number of scientific motion pictuies 

More than 250 papeis and lectures weie presented in five lecture halls A 
printed program of 874 pages containing abstiacts of these papeis tians- 
lated into the five official languages was presented to each physician legis- 


MURRAY KORNFELD RECEIVES CERTIFICATE 



Lr Luis Rosal, President of the Congress, presenting Mr Blurray Komfeld ^%^th a 
special certificate of appreciation from the Barcelona Chapter of the College Seated 
m foreground. Dr Burgess L Gordon, USA, Second Vice President of the College 
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^ Congress The scientific papeis encompassed carcinoma and 
oi pulmonaiy infections, paiasitic infestation? bion- 

chial as hma, emphysema cystic disease of the lung, Loeffler's syndrome, 
foieign bodies, oil gianuloma, fibiosis, pneumonocomosis, atelectasis, bron- 
chiectasis, suigeiv of the thoiacic duct and bionchi, diseases of the pleura, 
diaphragm, mediastinum and esophagus Seveial speakeis discussed sub- 
jects coveiing cardiovasculai diseases Considerable time was devoted to 
diapostic pioceduies, such as cytology, pneumomediastinum, pneumoangiog- 
laphy, \oiticnl tomogiams and otheis Experimental and clinical aspects of 
cardiopulmonary function tests were adequately dealt with 


Moi cover, the piogiam included scientific cuiiosities, such as congenital 
absence of the hemidiaphragm, letiosternal diaphragmatic hernia, diaphrag- 
matic heinia containing the livei and spleen, a new syndiome called alveolar- 
capillaiy block, a new Ivpe of pneumonocomosis designated as suberosis 
(attributable to coik dust), pnmaiv melanoma of the mediastinum, simultane- 
ous bilateral spontaneous pneumothoiax, essential pulmonaiy hemosiderosis, 
agenesis of one lung, Tietre’s syndiome, psychogenic pulmonary hemorrhage, 
bronchopulmonary ossification, legional bronchitis, echinococcus involvement 
of the m^ocaldlum, eosinophilic infiltiation of the epididymis, prostate, kidney 
and muscles in Loefilci’s svndiome, the so-called phaiyngo-epiglottic syndrome 
and disappearing giant pulmonaiy bullae 


Oui Spanish hosts neie most geiieious and considerate in entertaining mem- 
bers of the Congiess Senoi Simaiio, the Mayoi of Barcelona, arranged a 
splendid reception at the “Pueblo Espanol" wheie the delegates, their wives 
and gucs^, ncre tieated to a piesentation of typical Spanish dances with the 
performers diesscd in ancient costumes of deep, vivid colois The high-light 
of the dancing piogiam was the presentation of “Caimen" by a group of out- 
standing Spanish danceis nhich was given in the second portion of the pro- 
gram following^ a lavish buffet suppei 

The splendid social piogiam included a “Bull Fight Fiesta” to which all of 
the membeis of the Congiess and then guests weie invited In addition, recep- 
tions n ere offered by the officials of the Town Hall and by the deputies for 


DR LOEFFLER RECEIVES HONORARY FELLOWSHIP 

1 



“"“"Arthur M oSth, KochrsSr, Gommor of the Collere 


certificate of Honora^ 
At extieme right. Dr 
for Minnesota 
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the Pi evince Theie weie also sightseeing touis of the city including a visit 
to the old Gothic Quaitei and to the Maies Museum 

The Congiess was closed with a festive banquet given in honor of the par- 
ticipants It was a spiiited, gala event of exquisite elegance, marvelous splen- 
dor and unfoigettable beauty Those who sauntered to the spacious balconies 
of the palace weie enchanted by the sight of a huge, running, illuminated foun- 
tain below Its multicoloied sti earns changed their pattern as well as their 
hue eveiy few minutes, giacefully swaying, pirouetting in lilting curves, 
embiacing and unfolding arches, like a delightful tiopical flowei or the gor- 
geous plumes of a giant peacock 

Spectaculai as this sight was, it dwaifed next to the intangible values rep- 
resented by the scientific contributions bi ought together at this Congress They 
were concrete facts fiom the letoits of gieat minds, seasoned with the essence 
of intellect, wisdom and wit 

In view of all this, I am ceitain the entire membership of the College owes 
endless thanks and giatitude to oui Spanish colleagues, particularly to Drs 
Rosal and Caialps, the Maiquis de Villaverde, Di Coll and to all otheis con- 
cerned, foi then chaiming, congenial hospitality and for making this Con- 
gress possible 

The nairative of the Congiess ivould not be complete without relating the 
distinction extended to Muiray Koinfeld, Executive Diiectoi of the College 
In recognition of his faithful, until ing devotion and invaluable services to 
this oiganization, he was awarded testimonial plaques of merit by the 
Spanish, Geiman, Gieek, Italian and Portuguese Chapteis at the Inaugural 
Ceremony 


SCIENTIFIC SESSIONS 
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this lepoiter ns a" mmoiaSe ^tnbutTto recorded by 

^ave boon guiding the phenomenal gro^^?h ol thf" 

tremendous success seive forevei af nn in^imrnf, society May its 

mcnts lorevei as an inspiration for still gieatei achieve- 


Andrevv L Banyai, M D , F C C P , Chairman 
Council on International Alfaiis 


Executive Sessions 


The Council on Intel national Affaiis of the College held two executive ses- 
sions during the Third Intel national Congress on Diseases of the Chest The 
Inaugural Executive Si^sion, attended by 107 officials of the College, was held 
W,n afternoon, October 4, at the Avenida Palace Hotel, Bafcdona Dr 

V ilham A Hudson, President of the College, presided at the session and 
intioduced Dr Luis Rosal Piesident of the Congress, and Dr Antonio Caralps, 
tile Secietaiv Geneial, who addressed the assembled delegates briefly 


The following reports weie presented 
Council on Infciniational Affairs 

Andrew L Banyai, Milwaukee, Wisconsin, USA, Chan-man 
Council on Pan Anicucan Affans 

North and Central America John F Briggs, St Paul, Minnesota, USA 
South America Gumeisindo Sayago, Cordoba, Argentina 
Council on lUmopcan Affairs 
Attilio Omodei Zorini, Rome, Italy, Chainnan 
Council on Pan Pacific Affaiis 
Manuel Quisumbing, Manila, Philippine Islands 
Council on Afiican and Eastern Affairs 
David P Marais, Cape Town, South Africa, Chairman 
Committee on Membership 

Chcvaliei L Jackson, Philadelphia, Pennsylvania, USA, Chairman 
Boaid of Eaamineis 

Haiold G Tumble, Oakland, California, USA, Chairman 

Committee on College Essay Awards 

Richaid R Trail, London, England 

Committee on Resident Fellowships 

Alfred A Richman, New York, N Y, USA, Chan-man 

Committee on Motion Pictwes 

Alfred Goldman, Los Angeles, California, USA 


The reports weie received with great interest and discussion followed con- 
cerning future activities of the College ,^. 1,0 

The Closing Executive Session was held on the afternoon of Octimer 8, 

at the Avenida Palace Hotel Dr Hudson, Piesident, presided Dr Antonio 
Caralps presented the report of the Secretai-y General of the Congress an 
expiessed the hope of then executive committee that the delegates were Pleased 
with the arrangements of the Third International Congress, now nearing its 
close Dr Hudson extended the profound gratitude of the 

of the College to Dr Rosal, Dr Caralps and the thfs g?eat 

committee for their splendid work rn arranging and conducting th^^ 

Congress Mr Murray Kornfeld, the Executive Director of Colleg^ ex 
pressed his appreciation for the Certificates of Merit presented 
Spanish, German, Greek, Italian and Portuguese Chapters of the College 
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A lesolution was adopted at the Closing Executive Session of the Congress 
extending the appieciation of the Ameiican College of Chest Physicians to Gen- 
eralissimo Francisco Fianco Bahamonde and to all of the officials of the Govern- 
ment of Spam, as well as to the officials of the city of Barcelona and the Province, 
foi then support of the Third Inteniational Congress on Diseases of the Chest 
Through then cooperation and assistance important scientists from all parts of 
the world were brought together in Baicelona foi the purpose of discussing the 
most recent developments in the specialty of diseases of the chest A special vote 
of thanks was given to Mrs Maluquei-Wahl, Mr Garcia and their assistants, 
for the excellent mannei in which the many details connected with the Seci'etaiiat 
were handled A vote of appi*eciation was extended to the scientific and technical 
exhibitois and special awards weie presented to the technical exhibitors foi their 
splendid support of the Congress 

Di Andiew L Banyai, Chairman of the Council on International Affaiis, 
announced that invitations had been received fiom six countries foi the Fourth 
International Congress on Diseases of the Chest to be held in 1966 Invitations 
weie leceived from Austiia, Canada, Colombia, Germany, India and the United 
States of America The Executive Council of the College, after careful delib- 
eration, accepted the invitation received from the German Republic Di Banyai 
further announced that the city in which the Congress would be held in 1966 
had not yet been selected, but that it had been arranged for the Executive 
Directoi of the College to tiavel to Germany immediately following the close 
of the Congiess in Barcelona, in order to inspect the facilities of the vaiious 
cities Dr Joachim Hein, Schleswig-Holstein, Regent of the College for Ger- 
many, expressed for the German members their pleasure in being selected host 
for the next International Congress 

The Committee on Nominations, under the chairmanship of Dr Buigess L 
Gordon, USA, presented the following slate of officers for election 


INAUGURAL EXECUTIVE SESSION 



Some of the Officials of the College in attendance at the Inaugural Executive Session 
Monday, October 4 , 1964 , A\enida Palace Hotel, Barcelona, Spain ’ 



112 


AMERICAN COLLEGE OF CHEST PHYSICIANS 


January, 1955 


Regents 


llonornr]! {Irtjrntt 

nrftril 

Canada 

Itnl) 

Swilicrlnnd 


Affonao MncBonoll 
William E Oeden 
Euccnio Morclh 
Gustav Maurer 


Itrgmtf 

Arrcntlnn 

Australia 

Relrium 

Ilrniil 

Canada 

Central America 

Chile 

Colombia 

Cuba 

Feuador 

b ranee 

Germanj 

Great Hritnin 

Greece 

India 

Italy 

Japan 

Mexico 

Netherlands 

rent 

rhlHppinc Islands 

Portural 

South Africa 

Spain 

Svv eden 

Switzerland 

UroKuaj 

VcnCTuela 


Guraersindo Sajnfro 
AV Cotter Unrvej 
Lucien Brull 
Mnnocl de Abreu 
Harold I Kinsej 
Amadeo Vicente Mastcllarl 
Hector Orretro ruelmn 
Carlos Arbolcda Diaz 
Antonio Navarrctc 
Juan Tanen Mnrenjro 
Ftienne Bernard 
Joachim Hein 
Alexander Flcmintr 
Nicholas Oekonomopolous 
Unman Vlswanalhan 
A Omodcl 7arinl 
Jo Ono 

Donato G Alarcon 
L D Borland 
Ovidio Garcla-Rosoll 
MIkucI Caniznrcs 
Lopo do Carvalho 
David P Marais 
Antonio Crespo Alvarez 
Clarence Crnfoord 
Wilhelm Locfllcr 
Fernando D Gomez 
Jose iKoacio Bnldo 


Honorary Governor 

Italy 

Governors 

ArEcntinn 

Australia 

New South Wales 
South Australia 
Victoria 
Austria 
BclKium 

Brazil 

Bahia 

Minns Gerais 
Para 

Pernambuco 

Rio do cj ,1 

Rio Grande do Sut 
Sao Paulo 

Columbia 

Eastern Provinces 
Ontario 

Provinces 

Ceylon 

Chile 

Concepcion 

Sontiaco 

Valparaiso 

China 

Colombia 

Costa Rica 
Cuba 


Maurizio Ascoli 
Raul F Vacenrezza 

G Bruce AVhite 
Darcy R W C^an 
Alan H Penmeton 

Erhard F Kux 
Henry Durieu 

Epilofto de Campw 

Joaquim Cavalcanti 
Reginaldo Fernandes 
Carlos Bento 
Jose Roaemberg 

W Elliott Harrison 
j J Quinlan 
Hugo T 
B Guy Begin 
Leslie Mullen 
George E Ranawake 

Ks-irrvr- 

GUbert V Zamorano 
Li Shu-Fan 
Rafael J Mejia 
Raul Blanco Cervantes 
Teodosio Valledor 


Rio de Janeiro 
Toronto 
Rome 
Zurich 

Cordoba 
Sydney 
Liege 
Rio de Janeiro 
Toronto 
Panama City 
Santiago 
Bogota 
Havana 
Gnayaquil 
Paris 

Schleswig-Holstein 
London 
Athens 
New Delhi 
Rome 
Tokyo 
Mexico City 
Groningen 
Lims 
Manila 
Lisbon 
Cape Town 
Madrid 
Stockholm 
Zurich 
Montevideo 
Caracas 


Palermo 


Buenos Aires 

Sydney 

Adelaide 

Melbourne 

Innsbruck 

Brussels 

Salvador 
BeJo Horizonte 
Para 
Recife 
Bio de Janeiro 
Porto Alegre 
Sao Paulo 


Vancouver 
Kentville, N S 
Hamilton 
Montreal 
Calgary, Alberta 
Colombo 


Concepcion 
Santiago 
Valparaiflo 
Hong Kong 
Medellin 
San Jose 
Havana 
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Ctcchoslo\ nkta 
Denmark 

Dominican Bopublic 

Eastern Pakistan 

Ecuador 

Eejpt 

El Snhador 

England 
Greater lajndon 
Northern England 

Finland 

France 

Bordeaux 

Ljon 

Nantes 

Pans 

Paris 

Strasbourg 

Gennanj 
Cologne 
Freiburg 
Munich 
West Berlin 
Wiesbaden 

Greece 

Haiti 

Honduras 

India 

Eastern India 
Northern India 
Southern India 
Western India 
Ireland 
Israel 

Italy 

Milan 

Naples 

Palermo 

Home 

Japan 

Korea 

Lebanon 

Mexico 

Netherlands 

Nicaragua 

Norway 

Panama 

Paraguay 

Peru 

Philippine Islands 
Portugal 
ScoGand 
South Africa 
Northern States 
Southern States 
Spain 
Barcelona 
Bilbao 
La Coruna 
Madrid 
Sweden 
Gothenburg 
Malmo 
Uppsala 
Switzerland 
Central Switzerland 
West Switzerland 
Turkey 
Uruguay 
Venezuela 
Caracas 
Maracaibo 
k ugoslaida 


Jnroslni Jcdllcka 
Kjeld Tomlng 
J M Moscoso Cordero 
Mohammed Ibrahim 
Jorge A Higgins 
Abdel-Aziz Snmi 
Jose Francisco Vnliente 


nichard R Trail 
Peter W Edward 

PEA Nylandcr 

F Piechaud 
Paul Snnty 
Paul Veran 
Maurice Bnnctj 
Andre Mejer 
Eugene Vauchcr 

H W Knlpping 
Ludwig Hcilmeyer 
K Bingold 
Walter Unvcrricht 
Hans Wurm 

Basil Papanicolaou 
Louis Roy 
Ramon Lnnos 


P K Ghosh 
K L Wig 
K S Sanjlvi 
Prag Nath Kapur 

Victor M. Synge 
Juda M Pauiner 


Guiseppe Daddi 
Vincenzo Monaldi 
Nicola Sanguigno 
Giovanni L Eltore 

Hidejiro Haruki 
In Sung Kwak 
Papken S Mugrditchian 
Miguel Jimenez Sanchez 
M R. H van den Berg 
Rene Vargas 
Carl B Semb 
Augustin A Sosa 
Juan Max Boettner 
Maximo Espinoza Galarza 
Manuel Quisumbing Sr 
Carlos Alberto Vidal 
Robert Y Keers 

Maurice A Pringle 
Theodore Schnre 


Luis Rosal 
Carmelo Gil Turner 
Alvaro Urgoiti 
Jose Abello 

Gosta Birath 
Helge B Wulff 
Erik Hedvall 

Alfred Brunner 
Maurice Gilbert 
Te\>flk Saglam 
Armando Samo 

Julio CrioUo RKas 
Pedro M Iturbe 
Robert T Nenbauer 


Prague 
Copenhagen 
Trujillo 
Dacca 
Guayaquil 
Cairo 
San Salvador 


London 

Shropshire 

Hebinki 


Bordeaux 

Lyon 

Nantes 

Paris 

Paris 

Strasbourg 

Cologne 
Freiburg 
Munich 
West Berlin 
Wiesbaden 

Athena 

Port-au-Prince 

Tegucigalpa 

Calcutta 

Punjab 

Madras 

Delhi 

DubUn 
Petach Tikva 

Milan 

Naples 

Palermo 

Rome 

Tokyo 

Seoul 

Beirut 

Mexico 

Amsterdam 

Managua 

Oslo 

Panama City 
Asuncion 
Lima 
San Pablo 
Lisbon 
Aberdeenshire 

Transvaal 
Cape Town 

Barcelona 
Bilbao 
La Corunn 
Madrid 

Gothenburg 

Malmo 

Uppsala 

Zurich 

Geneva 

Istanbul 

Montoiideo 

Caracas 

Maracaibo 

Sezana-Slovenija 


The slate of officers as presented by the Committee on Nominations, upon 
motion from the flooi, was duly elected 
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EXECUTIVE COMMITTEE 
Third International Congress on Diseases of the Chest 
President Dr Luis Rosal 
Vice President Dr Cristobal Martinez Bordiu 
Sccreiai'y Geneial Dr Antonio Caralps 
Treasurer Dr. Francisco Coll Colome 
Dr a Ai\iell Sans Dr J Oriol Anguera 

Dr E Bilto Reiman Dr J Palou Llaudet 

Dr a Castella Escabros Dr a Pursell Menguez 

Dr j Cornudllla Capdevila Dr J Reventos Bordoy 

Dr j Civil Ingles Dr Juan Bta Roset Coll 

Dr M Gonzalez Ribas Dr J Sanglas Casanovas 

Dr P Granena Figuet Dr Luis Save 

Dr Raimundo Frouchtman Dr T Seix Miralta 

Dr G Manresa Formosa Dr J Turell Guma 

Dr F IMargarit Traversac Dr C Xalabarder Puig 


INTERNATIONAL COMMITTEE ON BCG 
A meeting of the International Committee on BCG was held on Wednesday, 
October 6, at the Hospital Santa Cruz y San Pablo, Barcelona, Spain, at the 
time of the Thud International Congiess on Diseases of the Chest In the 
absence of the Chairman, Dr Robert J Anderson, Washington, D C , the meet- 
ing was presided ovei by Dr Gumeisindo Sayago, Cordoba, Argentina, the 
Vice-Chairman of the Committee Membeis of the Committee present at the 
meeting weie Dis Eiik Hedvall, Sweden, Andre Meyer, France, and Luis Saye, 
Spain The meeting was attended by moi e than 100 interested physicians from 
vaiious countries throughout the world 
The agenda for the meeting was as follows 

1) Vaccines 

a) Fresh and diied 

BCG CONFERENCE 
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b) Production 

c) Standaidization 

d) Control testing 

2) Methods 

a) Pieliminary testing, obligatory or not 

b) Vaccination intradermal, percutaneous, oral 

c) Post testing 

3) Effectiveness 

At this session. Dr Arnaldo Coro, Havana, Cuba, presented to Dr Luis Saye 
the Finlay Medal from the Government of Cuba, for his outstanding contribu- 
tions to medical science 


FOURTH INTERNATIONAL CONGRESS ON DISEASES OF THE CHEST 

Upon invitation extended by the West German Republic at the time of the Third 
International Congress on Diseases of the Chest, held in Barcelona, Spain, 
October 4-8, 1964, the American College of Chest Physicians is pleased to 
announce that the Fourth International Congress will be held in that country 
in 1956 

Mr Murray Eoinfeld, the Executive Director of the College, traveled 
through Germany aftei the close of the Congress in Barcelona, and with the 
assistance of the Regent and Governors of the College in Germany, was able 
to fully inspect the convention facilities of each of the major cities in that 
country A report of his visit to Germany was piesented to the Board of 
Regents of the College at its semi-annual meeting held in Miami Beach, 
Floiida, on November 29, and at that time it was unanimously agieed that 
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The Gex-man Officials meeting with officers of the College in Baicelona Left to right 
Dr Ludwig Heilmeyer, Governor for Freiburg, Dr H W Knipping, Governor for 
Colo|pie, Dr Walter Unverricht, Governor for West Berlin, Dr William A Hudson, 
President; Dr Joachim Hem, Schleswig-Holstein, Regent for Germany, Dr Andrew 
L Banyai, Chairman, Council on International Affairs, Dr Hans Wurm, Governor 
for Wiesbaden, and Mr Murray Komfeld, Executive Director 
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the Citv of Cologne, Geimany, was best suited foi the site of the 1956 Intei- 
nfUional Congress It is also planned for the delegates to visit many of the 
othei cities in Germany which have extended invitations 

The oiganization of the Fouith International Congress on Diseases of the 
Chest V ill be supei vised by an executive committee compiised of the Regent 
and the five Goveinois of the College foi Geimany The committee members, 
whose names aie as follows, have pledged their complete cooperation and 
suppoit in the oiganization of the Congiess 

Joachim Hem, Schleswig-Holstein (Regent), Chairman 

Koniad Bingold, Munich 

Ludivig Heilmeyer, Fieiburg 

H W Knipping, Cologne 

Waltei Unveiucht, West Berlin 

Hans Wurm, Wiesbaden 


RECEPTION GIVEN IN MADRID 

Dr Antonio Ciespo Alvarez, Regent of the College, Dr Jose Abello Pascual, 
Goiernor, and the Maiquis de Villaveide, Vice President of the Barcelona 
Congress, gave a leception at the Wellington Hotel, Madrid on September 30, 
foi College members visiting the capitol city of Spain The traditional "copa 
de Vino Espanol,” ivhich is the sjunbol of good fellowship, was the theme of 
the gatheiing Each guest was presented with an album of photographs taken 
at the reception 






„ Cr^tobal Martmez Boria^, the Mar„ de jL? Abelfel 

itonatoeal Coagrf “ “Sf 'SSay KorSteld, Execat.ve D.reeter, 

Jovemor at” the Wellington Hotel, Madrid 



College Chapter News 

NEW YORK CHAPTER 

The annual Clinical Session of the New Yoik Chaptei will be held at the 
Hotel New Yorker, New Yoik City, Febiuary 17, 1965 The following piogram 
will be presented 

9 00 a m “Justified and Unjustified Changes in the Treatment of Tubercu- 
losis During the Age of Chemotherapy” 

Robert G Bloch, M D 

“Idiopathic Pulmonary Fibrosis and Related Conditions” 

Louis E Siltzbach, M D 
“Treatment of Bullae of the Lungs” 

William A Zavod, M D 

“Use of Intermittent Positive Pressure in the Treatment of Chronic 
Pulmonary Emphysema” 

A L Loomis Bell, Jr, MD 

“Some Effect of Diamox on Gas Exchange in Chronic Pulmonary 
Diseases” 

Daniel S Lukas, M D 
12 00 noon Luncheon Meeting 

“A Psychiatrist Considers the Chest Patient” 

Alexander Reid Martin, M D 
2 00 p m Clinical-Pathologic Conference 

Chairman Arthur Q Penta, M D 

Panel Robert L Yeager, M D , Leonard J Bristol, M D , and 
Marvin Kuschner, M D 

“Subphrenic Abscess — ^Differential Diagnosis and Treatment” 
Charles B Ripstein, M D 

“Some Clinical Applications of Anpocardiography and Cardiac 
Catherization” 

Irving G Kroop, M D 

“Displacements of the Barium-fiUed Esophagus by Cardiovascular 
Lesions” 

Nathaniel E Reich, M D , and David E Ehrlich, M D 
A five minute question period will be allotted to each topic after the speaker 
has completed his presentation 

PACIFIC NORTHWEST CHAPTER 

The following officers were elected' at the annual meeting of the Pacific Noith- 
west Chapter, held in Portland, Oiegon, November 12 

President Herbeit S Stalker, Vancouver, British Columbia 

Vice-President Norman Arcese, Seattle, Washington 

Secretary-Treasurer Williahi G Trapp, Vancouver, Biitish Columbia 

NEW ENGLAND CHAPTER 

Listed below are the dates and programs for the forthcoming monthly meet- 
ings of the New England Chapter Meetings are held at the New England 
Deaconess Hospital, Boston 
January 19 — 4 00 p m 

“Modern Concepts in Treatment of Pulmonary Tuberculosis” 

Roger S Mitchell, M D 
February 16 — 4 00 p m 

“The Place of Phvsiological Studies in Pulmonary Tuberculosis 
Giles Filley, MD 
March 16 — 4 00 pm 

“Pathology of Tuberculosis Before and After the Era of Chemotherapj ” 
Oscar Auerbach, M D 
April 20 — 4.00 pm 

“Clinical Implications of Anomalies of the Pulmonary Circulation” 

Irving M Madoff, MD 
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ILLINOIS CHAPTER 

w,lf ie°he!d"™ Sf Chicago Tubar- 

Hotol Ch.cngo'^ The 

Department of Thoiacic Rmircnv of e o Eerland, Chief of the 

The NetheilMds Thrt.tirof P,Set.L Gromngen, 

;2&p s^otrsrb^e 


The Barcelona (Spam) 
following ofliceis 
P^c'irdeni 
Secretary 
Treasjoer 


BARCELONA CHAPTER 

Chapter met on November 16, 1954 and elected the 

Jose Cornudella Capdevila 
Raimundo Frouchtman 
Francisco Coll Colome 


ARGENTINE CHAPTER 

The Aigentinc Chaptei held its annual meeting in Rosaiio, December 11-12 
at which time the following officers weie elected 

Picwicnt Juan B Rocca, Cordoba 

Vice President Fiancisco Arambarn, Eva Peron 

Scci ctai y-Ti casm o Jose Antonio Perez, Coidoba 


QUEBEC CHAPTER 

The Quebec Chapter recently sponsored a joint meeting of the Montreal 
Medico-Chiruigical Society and the Societe de Phtisiologie de Quebec at the 
Royal Edward Laincntian Hospital, Ste Agathe-des-Monts, Quebec Mem- 
bers of the College who piesented papers at the meeting aie Doctors Roger 
Lachance, Maurice Doiay, Ruben Lauiiei, M Allan Hickey, Philip Edwards, 
Geoige Lems, Basil Cuddihy, and J F Meakins 


MOTION PICTURE SESSION ON DISEASES OF THE CHEST 

Physicians having new motion pictuies on diseases of the chest are invited 
to send their films for review by the Committee on Motion Pictures of the 
Ameiican College of Chest Physicians foi official approval and for considera- 
tion foi showang at the motion pictuie session to be held in connection with 
the 21st Annual Meeting of the College in Atlantic City, June 2-5, 1965 Film 
data blanks may be secured upon request Please address films and inquiries 
to Dr Paul H Holmgei, Chairman, Committee on Motion Pictures, American 
Colleee of Chest Physicians, 112 East Chestnut Street, Chicago 11, lUmois 
OtheTmeLeYfrfS committee are Hoack E Bolton, Philadelphia, Pennayl- 
vania Alfred Goldman, Los Angeles, California H Corwin Hinshaw, San 
Piancisfo, Silifoinia, David H Wateiman, Knorville, Tennessee, and Francis 
M Woods, Brookline, Massachusetts 


NEWS NOTES 

Dr Roberts Davies, foimerly of Seattle Washington, has been appointed 
Director of the Florida State Tuberculosis Board 


Dr Harold A Lyons, Brooklyn New York, 

Diagnosis of Chest Disease” at the Symposium on Chronic Pulmonary Disease 

for General Piactitioners 
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1955 Prize Essay Contest 

The Ameiican College of Chest Physicians will offer three cash awards for 
the best essays written on any phase i elating to the diagnosis and tieatment 
of chest diseases (heait and/oi lungs) First prize will be $250, Second prize, 
$100, and Thud prize, $60 Each winner will also be awarded a ceitificate of 
merit The contest is open to undergraduate medical students thioughout the 
world The deadline for receipt of manuscripts is April 10, 1966 and instructions 
for their preparation are as follows 

1) Five copies of the manuscnpt typewritten in English (double spaced) 
should be submitted to the Committee on College Essay, American College 
of Chest Physicians, 112 East Chestnut Street, Chicago 11, Illinois 

2) The only means of identification of the author shall be a motto or other 
device on the title page and a sealed envelope bearing the same motto on 
the outside enclosing the name and address of the author 

3) A letter from the Dean or Chairman of the Department of Medicine or 
Surgery of the medical school ceitifying that the author is a student at 
his school 

The Board of Regents has recommended that membeis of the College affili- 
ated with medical schools be urged to bring the contest to the attention of the 
student body at their respective schools 


POSTGRADUATE COURSE ON DISEASES OF THE CHEST 

The New Jersey Chapter of the College will sponsor its second postgiaduate 
course on diseases of the chest, designed for the general practitionei, at the 
Hotel Essex House in Newark on consecutive Wednesday afternoons during 
March, 1965, namely March 9, 16, 23, and 30 Tuition is $25 Application^and 
further information may be obtained from Dr A Abiam Peckman, 2511 Hud- 
son Boulevard, Jersey City 4, New Jersey, director of the postgiaduate couise 


ANNOUNCEMENTS 

The 15th Congress on Industiial Health, sponsored by the Council on Indus- 
trial Health of the American Medical Association, will be held at the Shoieham 
Hotel, Washington, D C , January 26-26, 1966 

Dr Leonard A Scheele, Suigeon General of the Public Health Service U S 
Department of Health, Education, and Welfaie, announced approval of Federal 
giants for 972 medical research proiects, totaling $10,276,533, for basic and 
applied reseaich in many of the major diseases The grants were appioved 
during recent meetings of the seven National Advisory Councils Two hundied 
and eighty-nine of the awards, totaling $3,079,840, were for new research pi ej- 
ects, and 683, totaling $7,195,693, were for continuation of existing pi ejects 

Successful treatment of caidiospasm with drugs, employing a new “topical 
anesthetic-spasmolytic’' has been reported The prepaiation used was an 
experimental liquid form of the drug Dactil which has been recently made 
available in capsules bj’^ Lakeside Laboratories of Milwaukee, Wisconsin 

The American Medical Association recently awarded a special citation to 
Smith, Kline and French Laboratories of Philadelphia for “pioneering use of 
television in bettering the health of the nation ’’ This is the first avard ever 
made bv the American Medical Association to a commercial house 
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metho7s 

changres, pulsations, piessuies, sounds and other phenomena resultins^ from 
h discussed and their clinical fpXafaoTs in ^ 

w i ^ consideied By means of excellent oiganization clear 

Di Luisada provides a wealth of easily unde7 
standabic infoimalion on the numerous techniques developed during- the cast 
quartei-centui> to facilitate caidiac diagnosis The discussion of heart sounds 
commendable Eveiy cardiologist should find "The Heart Beat” 
f 7 7® libiary As new techniques for cardiac study 

it IS hoped that new editions will be published to keep this 
laluable refeience book up-to-date 

Myron Prinzmetal, MD 


A PRACTICE OF THORACIC SURGERY, by A L d'Abreu, MD Published 
by Williams & Wilkins Co, Baltimoie, 1953 

This text contains in it most of the forward progressive advances in thoracic 
and caidiac surgeiy It is well punted on excellent paper and very well docu- 
mented with illustiations 


In its organization there are seven paits Part I — ^Anatomical and Physiological 
Consideiations This section also includes a division on pre- and postoperative 
care and geneial opeiative technique For those neophytes who would establish 
a new thoiacic suigical seivice in a hospital, this section would be extremely 
informative Part II — The Surgery of Pyogenic Infection — is illustrated with 
excellent bionchogiams, and the newei methods such as decortication for empyema 
aie well desciibed Part III — Pulmonaiy Tubeiculosis — ^is worthwhile not only 
for thoracic surgeons but also for phthisiologists An excellent perspective of the 
progress of lesection in tubeiculosis is stated by such a sentence "The immediate 
lesults of resections are so pleasing to surgeon and patient that the gate into 
a field of almost limitless extent is invitingly open ” The thoroughness with which 
this part IS managed is attested to by such sub-headings "Lesions more suitable 
foi resection than collapse measures”, "Lesions that may be suitable for re- 
section or collapse methods oi a combination of both”, “Resection for lower lobe 
cavities”, "Emeigency lesection”, “Summary of the indications for resection”, 
etc Part IV is Neoplasms of the Lung and Trachea It is interesting to note 
that foi post pneumonectomy, phrenic paralysis and pneumoperitoneum is prac- 
ticed In this discussion, Di d'Abieu rightfuUy points out that while many 
innocent tumors are operated upon, those such as leiomyomas, hamartomas, 
fibromas and lipomas do not need resection of a whole lung for its removal and 
he Doints up that in casBS of doubt as to the innocence of the tumor one should 
prr on the side of the lesser lesection rather than the greater In his discussion 
of bronchial adenoma, he is inclined to imderrate slightly the invasive and ma- 
l7nant Qualities of this group of tumors but rightfuUy prefers surgical resection 
nf7he Lmo to bionS Part V is the Surgei-y of the Mediastinum 

A ^eparaTe ctep er “ to Mad.aatmal Tumors Part W-Some M,sce - 

taueous ConditLs-mcIudes among other thmgs the surgical aspecta of pu - 
monarv emphysema and asthma and injuries and penetrating wounds of the chest 
fSv tS?7i3 Part Vll-a relatively new part, Thoraco-Abdominal Surgery 
TSrbrmgf the book up to date even including a section on porto-caval anasto- 
mosis m the treatment of portal hypertension , , ,, 

There should be no hesitancy in recommending this book to the Practicing tho- 
rac^rsurgS the general surgeon interested in thoracic surgery, phthisiologists, 

cardiologists, and medical students , j. , , 

The book has 691 pages, an excellent index, and a satisfactory bibliography 

at the end of each chapter 


Alfred Goldman, M D 
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Clinical Experience with Pneumoperitonemn 
in the Treatment of 
So-Called Hypertrophic Emphysema* 

ANDREW L BANYAI, MD, FCCP and LEON H HIRSH, MD, FCCP 

Milwaukee, Wisconsin 


The word “emphysema,” taken from the Greek, means mflation The 
teim pulmonary emphysema has been clarified by so many workers that 
we are now in a state of utter confusion To recall a few of the ad- 
jectives which have been used to modify pulmonary emphysema we shall 
mention alveolar, diffuse vesicular, dystrophic, essential, genuine, hyper- 
trophic, hypoxic, idiopathic, and obstructive It is known as chronic large 
lung, pulmonary dilatation, pulmonary hypertrophy, and pneumonectasis 
We believe PSEUDOHYPERTROPHIC EMPHYSEMA or SO-CALLED 
hypertrophic emphysema are more descriptive terms, for the 
increase in the volume of the lung is not due to augmented cellular or 
tissue structure On the contrary, there is an extensive degenerative process 
with loss of elastic fibers and destruction of alveoli 
From a clinical point of view it is well to differentiate between pseudo- 
hypertrophic emphysema and senile emphysema The distinguishing fea- 
tures of these entities were described by one of us^ in the January 1954 
issue of Diseases Of The Chest 

With the increasing use of mass chest surveys many patients are recog- 
nized with pulmonary emphysema It is desirable to diagnose the existence 
of emphysema early for the soonei the treatment is begun the more hopeful 
IS the prognosis However, it would not be expedient to apply the same 
kind of therapy to patients with senile and pseudohypertrophic emphysema 
Simple clinical observation is often adequate to diagnose so-called hyper- 
trophic pulmonary emphysema It occurs predominately in men It is 
a slowly progressing disease These patients become dyspnoeic with slight 
exertion Many find dyspnoea relieved with pursed lip expiration They 
are cyanotic and are observed to have increased venous pressure by watch- 
ing the fullness of the jugular veins as well as the arm veins even when 
in the erect or semirecumbent position 

Many of these patients have clubbed fingers, hippocratic incurvation of 
the nails, and decreased or absent lunulae of the nails We desciibed the 


^Presented at the 20th Annual Meeting, American College of Chest Physicians, San 
Francisco, California, June 17-20, 1964 
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anf^xl^^f it!' 'T" T®"® '3PPPPd'"B uPon the type 

and extent oi coexisting bronchitis, pulmonary fibrosis, or heart faitoe 

Abclominal pain may result from cardiac decompensation with hepato- 
megaly or anoxia of the diaphragm which we call ''diaphragmatic ang^lia " 

Wheezing- IS common It results from bronchospasm or inflammatory 
exudate m the bronchi or both 


The antero-posterior diameter of the chest is increased producing the 
characteristic "barrel chest” configuration Protrusion of the epigastrium 
during inspiration is decreased or absent 


Teleoroentgoenograms should be taken in postero anterior and lateral 
positions both in inspiration and expiration. The patient should be ex- 
amined fluoroscopically One observes 


1) Enlarged lung fields, 

2) Increased radjotranslucency of the lung fields, 

3) Dorsal kvphosis, 

4) Horizontal position of the ribs, 

6) Widened intercostal spaces, 

G) Enlarged anterior and posterior mediastinal spaces, 

7) Small cardiac silhouette, 

8) Widened costophrenic sulci, 

9) Diaphragm low, decreased convexity, or both, 

10) Diaphragmatic respiratory excursions decreased or absent, 

11) Fluoioscopically, paradoxical motion of diaphragmatic segments 


As a Simple office procedure we have found that while a normal indi- 
vidual is able to exhale the entire volume of his inspiratory and expiratory 
reserve air in two or three seconds, patients with so-called hypertrophic 
emphysema require eight to 14 seconds to complete this maneuver 

To approach the treatment of pulmonary emphysema rationally it will 
be well to review the alterations in the normal physiological status of the 
lung One finds pulmonary insufficiency and circulatory disturbances 


In this type of emphysema pulmonary insufficiency is due to destruction 
of elastic fibers, distention and rupture of many alveoli, compression of 
bronchioles and alveoli by bullae, downward displacement and loss of func- 
tion of the diaphragm Decrease in pulmonary ventilation is aggravated 
by distention of the chest wall The function of the normal muscles of 
inspiration and expiration is diminished One may observe excessive use 
of the accessory muscles of inspiration 

Pulmonary insufficiency is associated with faulty distribution of inhaled 
air The alveolar ducts become dilated and lose their jet-hke effect nor- 
mally imparted to inspired air With loss of pulmonary elasticity the ej^ 
physematous lung is unevenly ventilated Anatomically mtact alveoli with 
normal capillary blood supply receive only a portion of the air current 
Some of the inspired air is deviated to the emphysematous alveoli, blehs. 


and bullae 
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Such faulty distribution of inspired air is augmented by spasm of the 
bronchioles 

One cannot hope to restore destroyed alveoli We believe we are able, 
however, to improve the function of the alveoli which still retain some 
elastic fibers and capillaries 

We feel that something is accomplished through the use of the follow- 
ing agents 

Digitalis IS prescribed for patients in heart failure 
Ammophylhn is used for its influence on the heart as well as for its 
broncho-relaxing effect 

An anticholinergic agent is employed The lung and gut ai e derived from 
the same embryonic stem The bronchi and intestine react in like manner 
Diethyl methyl ammonium bromide relaxes bronchospasm It does not 
produce the drying effect so common with atropine derivatives 

Of the sympathomimetic drugs we use isopropyl epinephrine either as 
a sublingual tablet or applied as a nebulum 

When bronchial infections occur it is necessary to institute appropriate 
antimicrobial therapy without delay 

We have found pneumoperitoneum the most effective procedure to 
restoie the function of the diaphiagm and thus to impiove pulmonary ven- 
tilation in patients with pseudohypertrophic pulmonary emphysema 
Pneumoperitoneum is a simple and safe procedure which can be induced 
and maintained in an office or clinic Patients who are very ill may be 
admitted to a hospital for the initial treatment and the first few refills 
It IS not unusual for patients to be bi ought to the treatment room in a 
wheel chair and find that after the initial pneumoperitoneum they are able 
to walk away without assistance 

Patients should be examined fluoroscopically before each tieatment 
For the initial treatment any site on the anterior waU of the abdomen 
may be selected One should avoid areas of previous abdominal surgery 
We prefer a location three fingerbreadths below or above and to the left 
or right of the umbilicus After the pneumoperitoneum is well estab- 
lished one may use a site over an area of maximum collection of an in the 
peritoneal cavity This is detei mined when the patient is examined fluor- 
oscopically before each refill Thus a point under the costal arch may be 
chosen, or if the patient lies on either side, the needle may be inserted 
above the 11th rib Great caution must be exeicised as the pleura nor- 
mally 1 effects at the 10th rib lateially It is possible that some of the 
instances of air embolism reported in pneumoperitoneum may be due to 
accidental punctuie of the lung when the low intercostal site is chosen 
Dashei, Black, Weiss, and Bogen=» state that air embolism will be least 
likely to occui if one selects a site below the umbilicus and preferably in 
the left lower abdominal quadiant 

We use 1 percent procaine to infiltrate the skin and peritoneum both 
for the initial and for subsequent treatments Some patients request that 
local anesthesia be omitted 
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H Piepaied with a surgical antiseptic solution, sterile 

drapes aie applied; a 19 gauge two and a half inch, long bevel needle is 
attached to a thiee way stopcock The sterile rubber tube is connected 
pfiatitr stopcock and a standard Bobinson pneumo ap- 


The needle is pressed sloivly and gently through the abdominal wall 
peipendicular to the skin surface As it passes through the tissues one 
may feel the lesistance offered by the layers of the abdominal wall 
\^Tien the point of the needle is in the abdominal cavity one must draw 
back on the piston of the syringe attached to the upper aperture of the 
three way stopcock, being sure the valve is so placed that the needle and 
syringe are connected In this manner one ascei tains that the point of the 
needle is not in a blood vessel If no blood is obtained, 25 cc of air or 
less IS injected from the pneumo apparatus The flow of air may be per- 
mitted by force of giavity 01 it may be introduced under low positive pres- 
sure If the point of the needle is not in the peritoneal space but in the 
abdominal wall, an will flow very slowly and the manometer will indi- 
cate a non-oscillating positive pressuie of 12 to 24 cm of water If such 
is the case the needle is slowly advanced and the above maneuver is re- 
peated When an is injected into the peritoneal space a moderately low 
positive pressure will be observed 

We have found it best to introduce 50 cc of an at a time, testing for 
sudden increase of intiaperitoneal pressure as well as drawing back on 
the piston of the syiinge before proceeding with the next introduction of 
air We believe this reduces the pam associated with stretching of peri- 
toneum and prevents air embolism 

The total amount of air administered with the initial treatment is 500 
to 600 cc 


If the pneumoperitoneum is satisfactory one may elicit tympany over 
the liver in place of the normal dullness When the patient rises from the 
table after the initial treatment he usually notices shoulder pain from 
pressure of the injected air upon the diaphragm 

Kefills of 500 to 600 cc of air are given at weekly intervals 
In our clinic we use a simple modification of the Robinson pneumo 
apparatus for the administration of pneumoperitoneum The standard 
apparatus is supplied with a length of rubber tubing which reaches from 
the number one flask to the control valves When air in the number one 
flask IS exhausted it is necessary to reverse the position of the number 
one and number two flasks and allow the fluid to siphon back into the 

number two flask 

We replaced the above mentioned tubing with one long enough to reach 
from the control valves to both flasks in either the elevated or lowered 
positions We applied a Luer tubing adapter to the end which connects 
wth the flasks Thus when the air in the number one flask becomes ex- 
Susted we reverse the position of the flasks and change the tubing con- 
nection so air IS now delivered into the peritoneal space from the number 

two flask 
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This modification offers the following advantages 

1) It saves the time required to refill the number two flask 

2) It provides a more logical use of the air filter With the standard 
apparatus when the number one flask is recharged with air, any 
foreign matter in room air is deposited on the outside of the filter 
This may be blown into the peritoneal space when the pneumoperi- 
toneum IS given With our modification, since air always flows in 
one outward direction any foieign matter is caught by the filter and 
retamed m the mesh 

3) It conserves the energy of the nurse who assists with the treatments 
Large amounts of air are necessary to relax the lung when pneumo- 
peritoneum IS used for the treatment of pulmonary tuberculosis We have 
found, however, that relatively small amounts of air are more beneficial 
in the treatment of emphysema In our early experience we found that 
the diaphragm became more mobile with small amounts of air When the 
volume of pneumoperitoneum was increased the diaphragm lost some of 
its motion Our patients complained of abdommal discomfort and increased 
dyspnoea when the amount of air exceeded an optimal quantity Beck, 
Eastlake, and Baiach^ presented their studies of venous pressure and pneu- 
moperitoneum befoie this College They showed tracings of venous pres- 
sure which was initially elevated, became lower with the introduction of 
pneumoperitoneum, and again became elevated when the volume of pneu- 
moperitoneum was increased beyond a critical level 

The patient is encouraged to wear a well fitting abdominal support In 
this mannei a smaller amount of air may accomplish the desired therapeu- 
tic result 

We have continued therapeutic pneumoperitoneum for years It is diffi- 
cult to determine the proper duiation of treatment and each patient must 
be considered individually 

One patient discontinued therapy because he suffered an attack of acute 
appendicitis Following appendectomy and interruption of pneumoperi- 
toneum, his dyspnoea and cyanosis became seveie It was necessary to re- 
establish the treatment two weeks after appendectomy It has been main- 
tained since 

Another patient was completely disabled with emphysema With pneu- 
mopeiitoneum he was able to return to full time emplojonent One night 
he suffered acute intestinal intussusception lequiring emergency surgery 
Following this surgeiy the patient continued well without pneumoperi- 
toneum We believe that if sufficient muscle tissue remains in the dia- 
phiagm and if diaphragmatic function can be reestablished one may 
facilitate some muscle eutrophy In such instances patients may be able 
to abandon pneumopeiitoneum aftei a period of time On the other hand, 
if the diaphiagmatic muscle has suffered such atrophy of disuse that muscle 
eutiophy does not occur, then pneumoperitoneum may have to be main- 
tained indefinitelv 

One may anticipate most relief when the entire diaphragm is mobilized 
We have obseived marked s\Tnptomatic lelief however when one leaf of 
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the diaphiagm remains fixed by adhesions and the other leaf is mobihsed 

duf to 3 t™Miinn°"nf“"’l/’’"'^ *»Mominal pain 

Clue to stietching of adhesions especially aftez a refill Such pain is 

partially relieved by salicylates Most patients enjoy enough rdief of 
lespiratoiy distress to disregaid the abdominal discomfort 

e believe a comment relative to one of our patients is pertinent He 
was returned to his family physician from a large clinic with the diag- 
PULMONARY EMPHYSEMA, and 2) MENTAL DEPRES- 
SION Psychiatiic treatment was recommended Curiously, one of us 
arrived to examine him in the hospital at the same time as the psychiatrist 
The patient %vas truly depressed He was totally disabled He was about 
to lose his job He couldn’t walk five feet from his bed to the wash room 
without dyspnea and cyanosis 


The psychiatrist recommended shock therapy to improve the mental 
depression He agreed, however, to postpone it until we could try pneu- 
moperitoneum treatment to improve the pulmonary ventilation 

This IS the patient we mentioned before who was able to discontinue 
pneumoperitoneum treatment after six months of therapy and who now 
works full time without pneumopeiitoneum It is now a year since he 
has received pneumoperitoneum He was examined fluoroscopically a few 
weeks ago The diaphragm which had been depressed and immobile with 
respiration before pneumoperitoneum still retained the mobihty which 
was observed during the theiapy 

We should like to submit the brief that therapeutically pulmonary em- 
physema stands in the relative position today which was occupied by pul- 
monary tuberculosis 25 years ago If we can diagnose and treat these 
patients in the early stages of the disease we believe they will not become 
the despeiate respiratory cripples who are now encountered 


CONCLUSIONS 

There is no consensus relative to the etiology of pseudohypertrophic 
pulmonary emphysema It should be differentiated from other forms 
of pulmonaiy emphysema — particularly senile emphysema which is an 
involutional condition One of the cardinal features of pseudohypertrophic 
pulmonary emphysema is the low position of the diaphragm and functional 
diaphragmatic insufficiency Artificial pneumoperitoneum aims at restor- 
ing the normal anatomic and physiologic status of the diaphragm 

Pneumoperitoneum in itself does not represent the complete manage- 
ment of the patient with emphysema It is necessary to correct circulatory 
and bronchial disturbances which are part of the disease 

In our practice this program has been found a safe and useful method of 
treatment of patients who suffer with emphysema Its use is followed by 
gratifying subjective and objective results m the great majority of in- 
dividuals 

RESUMEN 

No hay un acuerdo respecto de la etiologia del enfisema pulmonar seudo- 
hypertrdfico Este debe diferenciarse de las otras formas del enfisema 
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pulmonar, en particular el enfisema senil que es una coiidici6n de involu- 
ci6n. Una de las caracteristicas cardinales del enfisema-seudohypertrofico 
es la posicion baja del daufragama y la insuficiencia diafragmdtica El 
neumoperitoneo artificial tiende a restaurar la situacion anatoinica y fisio- 
logica deldiafragma 

El neumoperitoneo por si no representa el tratamiento completo-del 
enfermo con enfisema Es necesario para corregir los trastornos-circula- 
tonos y bronquiales que forman parte de la enfermedad 

En nuestra prdtica este plan es encontrado seguro y util para-el trata- 
miento del enfisema Su uso es seguido de resultados satisfactorios tanto 
subietivos como objetivos en la gran mayoria de los sujetos 

RESUME 

L’ accord general n’est pas fait sur I’etiologie de I’emphyseme pulmonaire 
pseudohypertropbique II semble qu’il y ait une difference entie cette 
forme et les autres categories d’emphys^me pulmonaire, et en particuber 
I’emphysfeme sdnile, qui represents un caractfere involutif Un des Ele- 
ments essentiels de remphysEme pulmonaire pseudohypertropbique est la 
situation basse du diaphragms et Tinsuffisance fonctionnelle de ce muscle 
Le but que Ton se propose avec le pneumoperitoine artificiel est precise- 
ment la restauration de I’etat anatomique et physiologique normal du 
diaphragme 

Le pneumoperitoine ne represents pas E lui seul tout ce que Ton doit 
fairs pour trailer 1 emphysEmateux II faut de touts nEcessitE corriger les 
troubles circulatoires et bronchiques qui reprEsentent une partie de la 
maladie 

Dans la pratique des auteurs, I’application d’un tel programme a peimis 
des rEsultats certains et favorables chez les emphysEmateux La consE- 
quence en a EtE une amElioration subjective et objective pour la grande 
majontE des malades 
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The Los Angeles X-Ray Survey Fihn 
^id Record Library, Its Past Development, 
Pi esent Activities and Future Possibilities 

BLANCHE PERKINS'" and EMIL BOGEN, M D , F C C P 
Olive View, Califoinia 


The neaily 2,000,000 miciofilms and 55,000 laige films taken dunng 
he Los Angeles X-Ray Survey of 1960 together with the records of the 
data available legarding them constitute a unique mass of source material 
which is invaluable for both practical and scientific pui poses The $200,- 
000 contiibuted by the County Government, and moie than $1,000,000 
expended by the Public Health Service and local agencies in this survey, 
as well as the contiibution of time and materials by thousands of citizens 
have alieady been moie than lepaid by the deciease in sickness and death 
fiom tubeiculosis which has alieady followed the survey Still greater 
harvest, however, lemains to be leaped thiough the maintenance of the 
libraiy and its continued utilization 


In the absence of long range planning for the pieservation and main- 
tenance of the suivey films and lecoids, the developing demands for this 
mateiial weie met during and after the completion of the survey by the 
Survey Foundation and its staff Then the Los Angeles Tuberculosis and 
Health Association provided for the cost of continuation of the library, 
which was moved in May 1952 to the noitheast portion of the main 
floor of the old psychopathic building of the Los Angeles General Hos- 
pital, and on July 1, 1953, the entire support of the libraiy was assumed 
by the County Government, and it is hoped that this arrangement may 
be continued 


Thiee monographs. The Big Picture, published July 1961, a statistical 
study, Repoit of Confiiuiatonj Chest X-iay Film Findings Indicative of 
Tuberculosis, published m June 1952, and A Statistical Analysis and Re- 
view, by G J Drolet in May 1953, have presented the chief findings made 
available during the survey itself and the immediate follow-up Many 
other studies, however, are now under way and may be carried on in the 
future with this mateiial, which may even be more important 

As a prehminaiy to the statistical analysis of the survey material, a 
census tract index of all addresses in the entire county was prepared 
Copies of this index have been available to the County Government and 
are already being utilized in several different departments, some of which, 
as the Probation Department, had already spent much time and effort 
m attempting to prepare such an index of their own previously, and m 
1954 these census tiact indices were utilized in the Interim Census of Los 

Angeles 


**ChSan, Medical Research Committee of the Los Angeles Tuberculosis and Health 
Association 
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Records of all of the individuals participating in the survey were then 
assigned to census tracts and tabulation made of the age, sex and race 
distribution of the positives and negatives for each census tract Informa- 
tion regarding the incidence of tuberculosis in different areas of the 
county have been thus made available to the Health Depaidments Addi- 
tional studies of the geographical distribution of the population and of 
the disease are now under way which may shed further light on wheie 
and how case-finding activities should be planned in the future Thus, 
for example, it has been shown that an x-ray unit placed in a jail will 
yield more than 100 times the proportion of cases of tuberculosis than 
one placed in a high school, and that a unit taking only 100 films a day 
in some areas of the city would find many more cases than one which 
took 1000 films a day in another — ^Main Street or Central Avenue as com- 
pared with Bevel ly Hills or Westwood 

Further studies of ecological mobility, the pattern of travel and ten- 
dency to go out of the local neighborhood for the x-ray examination may 
further increase our knowledge The scores of different ways in which 
the county has been divided geographically for various purposes has 
also been investigated, and the lesult of this study should constitute a 
useful contribution to city planning and statistical study of many kinds 
and even to further governmental boundary fixing 

A duplicate set of records of old films has been arranged alphabetically 
Alphabetic arrangement of nearly 2,000,000 cards has represented an in- 
vestment of approximately $20,000, oi about 1(5 pei card, and is one of 
the largest projects of this kind known, being many times that involved 
in any available telephone directory or street or city directories known 
Now that this alphabetizing has been completed, however, it discloses 
many facts and makes possible other investigations which weie previ- 
ously not available Thus the study now under way has shown that 
over 60,000 people had more than one film taken duiing the suiwey, and 
comparisons of the findings of these repeat films on the same individual 
have given valuable information regarding the reliability of the readings 
of the films as well as regarding the development of tuberculosis in shoit 
periods of time 

The alphabetic airangement has also made possible checking the survey 
population against the newly leported cases of tuberculosis and deaths 
fiom tuberculosis in the county This has shown how often peisons who 
received a negative repoit in the film in the suivey taken in 1950 have 
smce developed the disease and succumbed from it during the first, second 
01 third yeai which has elapsed since the films were taken Additional 
infoimation legarding the misinteipretation of lesions which were present 
at that time but not recognized on the film should lead to improvement in 
the examination and inteipretation of mimfilms in the future 

There aie at present nearly as manj-^ case-finding units operating in 
the Los Angeles County as were utilized during the sun^ey, especially 
in the vaiious hospital admission piogiams, Health Departments and 
other agencies, although few of them take anything like as many films 
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^eae 2,000,000 films is of 
Bleat \alue in a laige vaiiety of anthiopometuc, anatomic and physiologic 

as well as medical studies Thus the 200 instances of dext?oMrdia in 
his senes, the laigest ever made available, have been analyzed fiom many 
points of view and nearly 100 of the persons concerned have voluntarily 
retuined foi fuithei x-iay and electiocardiogiaphic study which have 
s lown gieat light on the oiigm and especially on the clinical significance 
of this condition A study of the age incidence of cases of scoliosis shown 
in the survey would be of paiticular oithopedic interest and may aid in 
tJie 1 ecognition of etiologic factors in this condition A large number of 
studies legarding cancer and heait disease have already been presented, 
and many moie aie possible on the basis of the material contained in 


these lecoids 

Oiiginallv it was expected that the film library would be required 
chiefly duiing and immediately following the survey and thereafter that 
the Aims might 'well be, as done in most other places, distributed to the 
vaiious health depaitments oi even destroyed The time which has elapsed 
since the suivey, however, 'has shown that this would indeed be a tragedy, 
and would lose some of the gieatest potentialities for good in the survey 
Eveiy year, the development of new instances of tuberculosis, cancer and 
heait diseases makes possible fuithei study of the value of the survey in 
disclosing and piedictmg the occurrence of such conditions In fact it 
may well be expected that the final evaluation of the significance of this 
great case-finding survey cannot be made before five or 10 years have 
elapsed to give time for the evaluation of the cases found and of those 
which have been missed 


The work of the Film Library has shown no sign of decreasing during 
the past three years since the survey was completed Every day scores 
of telephone calls aie received and scores of letters from patients, phy- 
sicians and county and city officials, some of these merely as for general 
information about the survey or facilities for obtaining an x-ray exami- 
nation or care of tubeiculosis at present, but the majority request specific 
information as to whether individuals had participated in the survey and 
what the result of the exammation had been Dozens daily ask for the 
film itself More than 12,000 films have been sent out to physicians or 
Health Departments from the Survey Library since the survey was held 
About half of these are the large 14 x 17 films taken in cases where the 
screening film showed suspicious shadows, though many of th^e 14 x 17 
mZ were themselves reported as normal Comparison of the shadow 
s^n on the earlier film with the one present at the time of examination 
enables the physician to recognize better the nature of the^sion and i 
alv ty, as Lll as its probable course, and so aids in treatment and the 
manag^ent of the case Fiom the beginning requests were also made 



have been actually increasing, or at least show no sign of lessening as 
time goes on The value to a physician of a pievious film in the evalua- 
tion of newly discovered density in the lung may be immense, fear of 
malignancy may be allayed if the density remained unchanged over a long 
period of time Inactivity in tuberculous lesions may be similarly con- 
firmed, or the suitability for chemotherapy or surgical therapy shown by 
the changes between such successive films 

In addition to receiving requests and sending out the films, the librarian 
sends out letters and lists requesting return of films daily, and dozens 
of films are received daily in response to such requests Importance of 
recovering films by the library is shown by the large number of requests 
for films which have been already sent out Several such requests are 
received daily — and it is only by continuously reminding the physicians 
or the clinics which borrowed the films to return them that the library 
IS able to function completely The librarian is also continuously engaged 
in rechecking and correcting the filing of the various types of materials 
under her care, seeing that the films are returned to their proper places, 
that the cards are kept in correct order, and correcting errors which had 
unavoidably occurred in the past 
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Total to 

Per Working Day 


October 1963 

Average 1963 

Telephone calls 

30,000 

24 

Letters in 

20,000 

12 

Letters out 

1,000 

6 

(Lists of films comprizing) 

12,000 

12 

Films sent out 



70 mm 

10,000 

8 

14 X 17 

10,000 

8 

Films received 



70 mm 

10,000 

10 

14 X 17 

10,000 

20 

Duplicate reports 


G 

Requests for films that are 



out of Library, which are 



located for doctors 



and clinics 


4 

The extensive material represented 

by the survey 

of 1950 may be 


supplemented by the addition of similar material from smaller surveys 
conducted by other agencies All of the films and records of the surv'eys 
which have been conducted in the past by the Los Angeles County Tuber- 
culosis and Health Association for example have already been received 
by the Film Library, as well as the duplicate report cards on all admission 
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would y,eld much furthei mfomafon of value both i the miSS 

piogtims of tto various case-tindmg 


SUMMARY 

Tubeiculosis had represented a tremendous drain on local governmen- 
tal agencies, as well as upon the people who support them The recent de- 
cline in tuberculosis morbidity and mortality rates have already greatly 
lightened the lelative buiden to the tax-payers from this disease For 
some yeais, however, the continuance of uniecognized cases in the popu- 
lation constitutes a constant menace of the renewed spread of the disease 
Maintenance of the X-Ray Survey Film and Record Library constitutes 
a substantial contiibution to the maintenance of the control and the 
f Hither studies which may accelerate the disappeaiance of tuberculosis 
The utilization of the x-iay film suivey in the investigation and control 
of cancer, heart disease and other conditions detected by chest surveys 
may then be contemplated 


RESUMEN 


La tuberculosis ha lepiesentado un gasto tremendo en el Gobiemo asi 
como en las personas que soportan a los enfermos La declinacidn reciente 
de la morbilidad tuberculosa asi como la mortalidad, ha ahgerado grande- 
mente la carga que esta enfermedad lepresenta sobre los contribuyentes 
For algunos anos sin embargo, la continuacion de casos no reconocidos 
en la poblacion constituye una amenaza de renovada diseminacion de la 
enfermedad Una contribucion importante para el mantemmiento del 
domimo de la enfermedad, es la prosecusidn de la busqueda por los catas- 
tros radiogrdficos y el mantemmiento de archives de seguimiento y los 
estudios ulteriores pueden acelerar la desaparicion de la tuberculosis La 
utilizacion del a investigacion por los rayos X en los grandes grupos, para 
localizar cincer, afecciones del corazon y otras afecciones por esos meto- 

dos, puede preverse 

RESUME 


La tuberculose a reprdsent^ un appel de fonds considerable sur les ad- 
ministrations locales aussi bien que sur le public qui subi La diminu- 
tion recente de la morbidity et de la mortalitd a considdrablement ahegd 
le fardeau de ceux qui contribuaient h payer les frais de cette affection 
Pendant quelque temps cependant, il contmuera ^ y avoir des cas non 
diagnostiquds dans la population et ainsi persistera une menace d une ex- 
tension nouvelle de la maladie B faut persdverer dans les examens radio- 
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logiques syst^matiques et dans la mise a jour des archives des malades, 
qui realisent une importante contribution a la lutte contre la maladie, et 
la continuation des recherches scientifiques qui hateront la disparition de 
la tuberculose C’est alors que Ton pourra fixer son attention sur le role 
des examens syst6matiques dans la recherche et le traitement du cancer, 
des affections cardiaques et d’autres affections qui peuvent etre decou- 
vertes par ce procede 



The Ballistocardiogram in the Presence 
of Pulmonary Disease 
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The purpose of this study was to deteiniine the value of balhstocar- 
dio^aphy in differentiatins: cardiac from pulmonary pathology in patients 
with pulmonaiy tubeiculosis Clinically, the picture is at times not well 
delineated Dyspnea and pain occur in both pulmonary and cardiac dis- 
ease, and the electrocaidiogiam in many cases of pulmonary disease 
presents non-specific abnoimahties, mostly due to mediastinal shift and 
rotation ’ Fluoioscopic or roentgenographic examination is frequently 
not conclusive due to the indiscernibility of the cardiac contour in the 
haze of pleuro-pulmonaiy distortion It was, therefore, hopefully at- 
tempted to look foi new avenues of approach to the problem of differential 
diagnosis 

Pi ocedui e 


The ballistocardiograms of 100 consecutive patients were analyzed pri- 
mal ily as to form and amplitude of the systolic and diastolic complexes 
The appaiatus used was the Glennite Balhstocardiograph made by the 
John Peck Lahoratoiies of New Yoik Some tracings were obtained under 
basal conditions Most tracings, however, were secured about two or 
three hours after breakfast oi after lunch Only tracings of patients who 
appeared nonchalant and relaxed were used in this study All patients 
had pulmonary tubeiculosis in various stages of activity — umlateral or 
bilateial Some had unilateral pneumothorax at the time the tracings 
were obtained All were ambulatory and none had associated difficulties 
None were tachypnoeic or dyspneic Those who seemed not to he able to 
obey commands of holding breath, etc were not included m the study 
None had evidence of cardio-vascuiar disease Simultaneous complete 
electrocardiograms were obtained in all cases The age groups were as 
follows 63 cases were between the ages of 16 and 40, 20 were in the 
fifth decade, 17 were 50 years old or older 


Results 

In the analysis of our series a patient was considered to have a normal 
tracing if the normalcy appeared in any phase of respiration — and leni- 
ency was generally applied to the interpretation of the normal, based on 
preliminary experience and anticipation of "more than usual” respiratory 

^^Of theses below the age of 50 and without therapeutic pneumothorax, 
29 had normal electrocardiograms and normal ballistocardiograms , 24 

~F^the Cardiac Service of Sea-View Hospital, Staten Island, N Y 
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had normal electrocardiograms and abnormal ballistocardiograms, eight 
had abnormal electrocardiograms and normal ballistocardiograms The 
abnormalities in the electrocardiograms were those seen in mediastinal 
shift and were not interpreted as indicative of myocardial damage, seven 
presented abnormal electrocardiograms and abnormal balhstocardiograms 
The total number of abnormal ballistocardiograms in this group was 31 
There were 15 below the age of 50 with therapeutic pneumothorax 
Of this group seven had normal electrocardiograms and noimal ballisto- 
cardiograms, five had normal electrocardiograms and abnoimal ballisto- 
cardiograms , one had an abnormal electrocardiogram and a normal 
ballistocardiogram, in three both the electrocardiogram and the ballisto- 
cardiogram were abnormal Thus, in the combined group of 83 patients 
below the age of 50 — 39 (50 per cent) had abnormal ballistocardiograms 
In 15 of the 20 individuals in the fifth decade, the electiocardiogiam 
was normal and the ballistocardiogram was abnormal In two cases both 
the electrocardiogram and the ballistocardiogram were abnormal In two 
instances the electrocardiogram and the ballistocardiogram were normal 
and in one case the electrocardiogram was abnormal and the ballistocar- 
diogram was normal Thus, in the fifth decade group of 20 patients, 
only three had normal ballistocardiograms 

Of the 17 in the older age group (60 plus) none had an abnormal elec- 
trocardiogram Only three had a normal ballistocardiogram Two of the 
abnormal tracings were considered to belong to class two (Brown et al) “ 
The rest belonged to group three and four (Brown et al) 

The heart rate in the majority of the entire group of 100 cases studied 
varied between 80 and 100 per minute Twenty had a heart rate of 80 
or lower Nine of this group had abnormal tracings and 11 had normal 
ballistocardiograms 

The Trace 

The following observations were made in the ballistocardiograms of 
the series studied In the few cases with tachycardia only L and M waves 
could be distinguished in the diastolic phase In many cases in the same 
strip marked fluctuations in the depth of the I wave and amplitude of 
IJ and JK were frequently encountered I was frequently shallow in 
inspiration and occasionally in expiration JK was frequently seen to be 
unusually small in inspiration and occasionally notched K was seen to 
be frequently deep in both the inspiratory and expiratory phase The 
IJ/JK ratio was frequently smaller in inspiration than in expiration 
By the same token the total systolic amplitude was frequently smaller in 
inspiration than in expiration The diastolic waves were marked by in- 
constancy in form and amplitude H and L were frequently markedly ex- 
aggerated and variable in the same strip H was occasionally notched in 
expiration or inspiration 

On a number of occasions the “resting” tracings weie bizarie and as- 
sumed a normal configuration in either the inspiratory or expiratory phase 
It was occasionally observed that a tracing was good one day and not 
definitive the next daj’’, for no apparent reason Differences in amplitude 
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and form were obtained in tracings taken in the mormng and afternoon 
of the same day Some tracings were better immediately after a meal 
than on an empty stomach Two tiacings presented low amplitude com- 
plexes One for no obvious clinical justification assumed a normal pattern 
at a latei date She was 36 years old with an abnormal electrocardiogram, 
interpieted as due to mediastinal displacement and rotation The other 
was a 24-yeai-old female with a low voltage electrocardiogram in the 
standard leads The ballistocaidiogram in this case presented a systolic 
amplitude of 4 mm in the lestiiig and mspiiation tracing In expiiation 
the amplitude was only S mm I and K were shallow I was particularly 
shallow in inspiration In seven cases traces weie obtained prior to and 
following establishment of pneumothoiax It appeared that in this small 
series the H and L which weie exaggeiated in the pi e-pneumothorax 
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figure 1 Normal baUistocardiogram Abnormal electrocardiogram 
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SA Ballistocardiogram obtained before breakfast, grossly abnormal — Figure SB 
Ballistocardiogram obtained shortly after lunch Note defimtiveness in the expirahon 

phase with changes in amplitude of the systolic complex, slurring and notching of IJ 
and JK o s ^ 



Fugure J^A Tracing obtained at 9 A M Normal — Figua e 4B Tracing of same patient 
at 2 P M Note abnormalities with normal respiration (resting), shallow I in the 
inspiration phase and stability of pattern in the expiration phase 
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tracings diminished in amplitude following institution of pneumothorax 
In two the pi e-pneumothorax tracings were classified as belonging to 
group two (Brown et al) Following pneumothoiax the tiacings were 
normal — ^both m the expiiation phase only 

Positional 

In 31 cases ballistocardiograms were obtained in the prone, right and 
left lateial positions It was reasoned that perhaps in some positions and 
not in others will the respiratory rhythm be more regulai and the me- 
chanical interference with respiration will be lessened, and perhaps a 
change will take place in the intrathoracic dynamics and thus modify the 
cardiac outflow It was realized that the lateral position intioduces the 
factor of change in surface contacts Care was exercised to have the pa- 
tient in the best possible resting condition and the appaiatus was care- 
fully positioned so as to avoid technical errors Since most of the patients 
had bilateral pulmonary disease of varying degree, no position could be 
assumed to be the optimum position Further studies aie now being con- 
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Figtirc 5A Tracing: obtained at 9 A M , aftei breakfast —Fifiridrc SB Tracing of same 
patient obtained at 2 PM, about 2 hours after lunch Note change in amplitude 
Note shalloi\ 1 and deep K in the inspiration phase (Middle tracing) 
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ducted with a more select group of patients m order nerhano t 
terstocmdiog^™^'“"°” ™ the 

..i™ 'S" srrr -r j •■ *• 

The amplitude of the systolic complex was diminished in the lateral 
posi 10 ns, at times maikedly so. with an occasional exception whfn the 
amplitude was of the same magnitude oi better J frequently became 
smallei in the lateial positions, and occasionally notched H frequently 
became laigei, L fiequently became larger and occasionally notched IJ 

was fiequently shoiter and vaiiable in the lateial positions K became 
deeper 

Occasionally an abnoimal tracing appealed appi caching noimal when 
the patient was l 5 ’’ing on the side of moie extensive pulmonary involve- 
ment But generally, when a tracing was abnoimal in the prone position, 
it was also abnormal in the light and left lateral positions 
One abnormal tracing (class 3, Bioivn et al) in the prone position be- 
came normal in the right lateral position in the inspiratory and expira- 
tory phases, but not in the resting phase In one abnormal ballistocardio- 
gram the right lateral lesting tracing was normal, in another one it 
became normal in the right lateial position on mspiiation only 

Of the 17 normal tracings in the pi one position (in this group of 31 



TT kA Trnpinff of a oatient secured on June 2, 1963 — Figute 6B Ti^cing of 

fam^patlnt on June 17, 1953 Note difference in ainplitude No demonstrable clini- 
cal or technical justification 
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cases) only thiee tracings were normal in the lateral position — ^with 
variations, however, in the amplitude of the various systolic and diastolic 
components Fourteen had abnormal ballistocardiograms (Biown — 2 and 
3) in the lateral positions Since the abnormalities noted in this group 
were not only of amplitude but also of form and component relationship, 
the technical arrangement of the generating components cannot be held 
accountable The fault must he m the circulatory forces and their vec- 
torial airangement (Figs 10 and 11) 

Discussion 

The statistical part of this repoit, is probably not of much significance 
The figures would likely differ considerably m the next consecutive 100 
cases Only considerations of a general nature are permissible In our 
earbest experience with the balhstocardiogram at Sea-View Hospital it 
became rather obvious that the graph is not a diagnostic expression of 
circulatory disease proper On the contrary we were tempted to assume 
that the ballistocardiogram is more a reflection of “pulmonaiy physiologic 



FIGURE 7 FIGURE 8 


Ftgure 7 Upper tracing — normal respiration I^Iiddle tracing — inspiration phase 
Note deep K (paradoxic) Liower tracing — expiration phase Most definite and stable 
Deep I (paradoxic) 

Figure 8 Upper tracing — normal respiration Middle tracing — inspiration phase 
Lower tracing — expiration phase Compare I in inspiration and expiration Note 
notching of H (’) m inspiration and L (’) in expirafaon 
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FIGURE 9* Case of herniation of right lung into left. Expiration tracing most definite 
and stable I deeper than in the inspiration phase 



B C 

■PT/-Tn?-p in rase one of left pneumothorax Figure lOA Prone position —Ftpitra 
fin S lateral S>sSn -kpare IQC Right lateral position Upper teacm^normal 
tracing— inspiration phase Lower tracing— expiration B^t trac- 
S*^JtoiMdm S ngM literal P»sino« The mep.rat.on tiaemg B the most definable 
and normal 
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state” rather than of cardiac or vascular abnormality That the ballisto- 
cardiogram IS dependent on respiratory function is a known fact® It 
appears, however, that in the presence of pulmonary disease, this respiia- 

tory component is of ma3or importance 

Is it because of the distoited pulmono-vasculai anatomy or changes 
in the intrathoracic pi assure due to respiratory arrhythmia that the auiic- 
ular filling and the ventricular ejection become so chaotic so as to cause 
the marked structural changes in the tracing’ Oi are there othei factors 
not leadily explainable’ Does the labile ballistocardiogiam indicate an 
ever changing systemic ciiculatory state when pulmonaiy disease is pres- 
ent’ Or does it represent variations in direction, quantity and force of 
the pulmonary circulation’ To be more specific, is the short HI segment 
frequently obseiwed in the inspiiation tracing of oui series due to para- 
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FIGURE 11 Upper traang — inspiration phase in the prone position Middle tracing 
—inspiration phase in the left lateral position Lower tracing— inspiration phase in 
the right lateral position Note IJ and JK relationship in the \anous positions as 
a ell as the ^anatlons in the form and amplitude of the diastolic wa\es 
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doxical changes m the intiathoracic piessure— becausp of i 

nary oi pleuio-diaphragmatic adhesions? Or are there other factors not 
qmte discernible at present to explain th.s phenomenon or mtln K 
when not expected or the exaggeiated diastolic complexes’ We have^n^ 
obseived in this analysis any constancy of sufficient degree m any of ?he 
component of the ballistocardiogram to permit cause and effect specula- 
tions Only a few facts stand out prominently Abnormal balhstocardio- 
giams occur m patients with pulmonary disease in the absence of heart 
disease in all age gioups Age, however, seems to be a factor, in that the 
fiequencv of abnoimahties increases with years While in the general 
Iiteiature on the subject, one speaks of a ballistocardiogram below the age 
of 50 and above the age of 60, in patients with pulmonary disease the 
age of 40 seems to he a moie distinct dividing line Another observation 
of significance seems to be the fact that a single tiacing obtained m the 
"usual” pi one position may pei/mp? be sufficient in the patient without 
pulmonaiy disease, in the piesence of pulmonaiy disease a tracing should 
not he consideied abnormal unless obtained in vaiious positions and vari- 
ous phases of lespiiation, and repeated in the same manner on the same 
or following dav Because of the extieme lability of the structure of 
the complexes in the piesence of pulmonaiy disease a more liberal ap- 
proach to the inteipretation of the amplitude and form of the individual 
complexes is essential 


In a geneial way the following remarks are perhaps justified Abnor- 
malities obseived under certain circumstances of stress are not dissimilar 
to the ones we obsei ved in oui sei les ^ This suggests the possibility that 
changes induced by stress aie at least in some measure dependent on 
the integrity of the lespiratoiy mechanism As an alternative, one would 
have to suspect that many changes m the ballistocardiogram are non- 
pi edictable, non-specific and not diagnostic of distinct cardiac or vascular 
entities and do not reflect all distances the force of ventricular ejection 
"The varying amplitudes of deflections obtained with repetitive recordings 
at the same amplification sensitivity also indicate that” — ^with the device 
employed m our study, the tracing cannot "be used to quantitate 
initial cardiac force in a manner similar to the method used with a bal- 
hstocardiogiaphic table”® We have not observed any of the components 
of the ballistocardiogram to be the least variable and therefore more or 


less dependable for calculation purposes 

The role of extracardiac factors in producing ballistocardiographic 
abnormalities and particularly the role the pulmonary mechanism plays 
in altering some of the components of the ballistocardiographic tracing 
has been emphasized by other observers® is even m the 

nresence of heart disease the H and L waves m the ballistocardiogram 
of mitral stenosis are stated to be due to f the pulmonary cir- 

culation Our report further stresses the fact that abnormalities in the 
Twave shoSeni4 of I-J stroke with increase in the prominence of the 
K wavi low amplitude and even generally indefinable patterns can occur 

in the absence of heart disease. 
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The importance of the pulmonary functional integrity in the structuie 
of the ballistocardiogram is fuither attested by the fact that in certain 
cases the application of an abdominal binder may improve the appearance 
of the tracing^® Such improvement in the ballistocardiographic picture 
IS surely due to the impiovement of the respiratory function by the ele- 
vated diaphragm as observed clinically by the application of an abdominal 
binder oi the institution of pneumoperitoneum 

Our study permits no speculation on the subject of genesis of the in- 
dividual waves in the ballistocardiogram There is peihaps an indication, 
however, that both the H and L waves aie related to the pulmonary 
status of the patient Following pneumothorax the amplitude of the H 
and L waves were diminished It would seem that the patho-physiologic 
state present in the diseased lung or in cases of pulmonary hypei tension 
or in cases of cardiac failure is in some manner responsible for the in- 
creased amplitude of the H and L waves in certain cases 

SUMMARY AND CONCLUSION 

The ballistocardiogi ams of 100 consecutive cases of pulmonaiy tuber- 
culosis in the absence of heart disease, were analyzed as to form and 
amplitude The number of abnormal tracings in all age groups was 
higher than that obseived in the general population The abnormalities 
observed occurred in both the systolic and diastolic complexes of the 
tracing Some of the abnormalities were paiadoxical, simulating leflec- 
tion of circulatory stress rather than expiessing respiratoiy dependence 
It IS suggested that in the presence of pulmonaiy disease, ballistocar- 
diogiaphic tracings should be secured in various positions and various 
respiratory phases, and that generally the interpretation of balhstocai- 
diogram be more cautious and lenient 

Grateful acknowledgement is made to Miss Katherine Moore and Miss Leonora Fox 
foi lendeiing technical assistance in the preparation of this paper 

RESUMEN 

El balistocai diograma en 100 cases consecutivos de tubeiculosis pul- 
nionar en ausencia de afeccion cardiaca, se anahzo en su forma y amplitud 
El numeio de trazos anormales en todas las edades fue mas alto que el 
obseivado en la poblacion geneial 

Las anoimalidades obseivadas ocurrieion tanto en el complejo sistohco 
como en el diastohco de 1 tiazo Algunas de las anoimalidades fueron 
paiadogicas, simulando leflexion del esfueizo circulatoiio mds bien que 
dependencia i espiratoria 

Se sugieie que en piesencia de tuberculosis pulmonar, deben obteneise 
tiazos balistocai diogidficos en vaiias posiciones y en diveisas fases le- 
spiiatoiias y que geneialmente la interpretacion de los bahstocardiogramas 
ha de sei cauta y no seveia 

RESUME 

Les auteuis out analj’^se dans leur forme et dans leur amplitude les bal- 
hstocaidiogiammes de cent cas de tuberculose pulmonaire chez lesquels 
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il ii’y avait piis d’affection cardiaque associee Le nombre des teacfe nor- 
maux c ans les gioupes de tous ages (ut plus sieve que celuli qn'on observe 
genei alement dans Tensemble des individus non tuberculeux Les anomalies 
qui fui ent notees atteignaient a la fois les complexes systoliques et diastoh- 
ques Cei tames d’entie elles donnaient pai adoxalement I’lmpression d’une 
attemte ciiculatoiie beaucoup plus qu’une alteration secondaire k une 
attemte des voies lespii atones 

Les auteui s sont d’avis qu’au cours d’une affection pulmonaire, les 
tiaces ballistocaidiogiaphiques doivent etre pi is en diverses positions et 
au com s de diffei entes phases lespii atones Ils admettent que d'une fa^on 
geneiale, I’lntei pietition due ballistocaidiogramme doit etre prudente et 
1 esei vee 
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Surgical Trends in Pulmonary Tuberculosis* 

WILLIAM S CONKLIN, M D , F C C P ** 

Portland, Oregon 

There has been a tremendous change, during the past few yeais, in 
the manner in which we treat patients with pulmonary tuberculosis If 
my former chief, Dr Ralph C Matson, were to attend one of our staff 
conferences at the University of Oregon State Tuberculosis Hospital to- 
day, I am sure that he would be greatly shocked to hear the recommenda- 
tions that were being made I, too, am sometimes disconcerted when I 
realize that for the vast majority of cases, presented at our conferences, 
we are ultimately recommending pulmonary resections Those of us who 
had sanatorium experience in the 30’s, or earlier, must be particularly 
aware that many of the patients whom we now subject to excisional 
therapy would have been considered then to have a good prognosis with 
nothing more than a prolonged period of bed rest Furthermore, it is 
difficult to forget the trials experienced during the years when we were 
first exploring the values of pulmonary resection in the treatment of 
pulmonary tuberculosis 

The changes that have occurred in the surgical treatment of pulmonary 
tuberculosis, as they have evolved with us at the University Hospital, are 
evidenced by Table I which shows the numbers of certain operations that 
we have performed at four-year inteivals since the hospital was opened 
late in 1939 

The thoracoplasty figures do not include “tailoring” thoracoplasties 
performed at the time of resections or decortications They do include 
stages that were performed as separate operations before or after re- 
sections The figure for the number of patients operated on is really that 
for the number of lungs subjected to major surgery During the last two 
years an increasing number of patients have had bilateral surgery 
Figures for decortication or decortication with thoracoplasty are not in- 
cluded except in the totals 

TABLE I 

OPERATIONS PERFORMED AT THE UNIVERSITY STATE 
TUBERCULOSIS HOSPITAL 
Portland, Oregon 



1940 

1944 

1948 

1962 

Pulmonary resections 

0 

16 

19 

86 

Thoracoplasties (all stages) 

20 

57 

106 

13 

E'rtrapleurals 

29 

1 

1 

3 

Other major operations 

0 

0 

6 

2 

Total Major Operations 

49 

74 

132 

113 

Total Minor Operations 

87 

48 

45 

7 

First-stage thoracoplasties 
Number patients having 

11 

20 

41 

8 

major operations 

40 

37 

67 

100 


♦Presented at the First Annual Session of the Western Tuberculosis Conference, Salt 
Lake City, Utah, Sept 18, 1963 

♦♦Chief, Division of Thoracic Surgerj% Universitv' of Oregon Medical School Hospitals 
and Clinics 
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Fiffiue 1 illustiates giaphically how our use of various operative pro- 
cedures lias clianged each yeai since 1940 at the Univeisity Hospital It 
should be noted that the suigical program m this hospital, which has 
only 80 beds, has always been active The hospital admissions are gen- 
eially selected fiom patients who aie likely to be candidates for surgery 
and patients who, because of complications, may require the special fa- 
cilities piovided by the medical school In 1940, when most of our patients 
leceiyed aitificial pneumothorax theiapy, most of the operative procedures 
weie classified as minoi and included piimarily closed intiapleural pneu- 
monolvses and phienic nerve inteiiuptions Of the major operations per- 
formed in 1940, extiapleuial collapse piocedures piedominated Dr Mat- 
son’s extiapleuial pack (gauze packing, sometimes impiegnated with oil 
of gomenol or lodofoim, encased in a sheet of plastic flexi-tissue) was 
giving most encoui aging eaily lesults Late complications in patients 
so tieated — infections and fistulae — caused us to letuin to thoracoplasty 
foi moie and moie of the patients in whom surgical collapse seemed in- 
dicated The use of thoiacoplasty leached its peak in 1948 The sharp 
increase in the numbei of thoi neoplasties during that year reflected the 
shoilei peiiod of piepaiation for surgery requiied when patients were 
given stieptomycin and the increased safety and improved results of sur- 
geiy in patients so tieated 

The numbei of fiist stage thoi neoplasties performed each year approxi- 
mates the numbei of patients on whom thoiacoplasty was performed as 
a piimaiy pioceduie While duiing most yeais there was an average of 
almost thiee stages perfoimed on patients undergoing thoracoplasty, the 
aveiage has now diopped to less than two Duiing the last four years 
the numbei of primal y thoracoplasties has dropped in inverse ratio to 
the inciease in the number of lesections performed In fact four of the 
eight first stages pei formed during 1952 weie post-resection thoraco- 


191iO 19la 19b2 19b3 19Ui 191i5 19li6 19b7 19b8 1919 1950 1951 1952 
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plasties Of the four primary thoracoplasties, two were pei formed in one 
stage, one in two stages and one in three 
Insofar as pulmonary resections are concerned it will be noted that we 
did a number m 1944 and 1945 There weie enough serious comphcations 
in this group of lesections to cause a maiked decrease in the number of 
resections undertaken during the next two years Kesections were again 
undei taken in larger numbers following the advent of stieptomycin and 
the results have seemed so gratifying that, as the graph indicates, we 
are now perfoiming them almost to the exclusion of all other types of 
surgeiy for tuberculosis The serious complications of resection have 
become much less frequent and aie more readily controlled since the anti- 
microbial drugs for tuberculosis have become available But the mere 
fact that resection for pulmonary tuberculosis is safer now than formeily 
IS not in itself a valid leason for preferring resection to collapse theiapy 
I propose therefore to explore the reasons for which we, and many others 
who treat tuberculosis, have largely abandoned the use of the older, well 
tried forms of collapse therapy in favor of resection theiapy 

AiUficial Pneumothoi ax and Closed Intiaplewal Pneumonolysis 

Ten years ago few experienced phthisiologists would have questioned 
the statement that artificial pneumothorax was the treatment of choice 
in most cases of pulmonary tuberculosis in which there were no contia- 
indications and in which an adequate collapse could be established In 
some cases it was considered the sme qua non for possible ariestment 
of the disease At our staff conferences, in discussing the management 
of new admissions, first consideration was generally given to the ad- 
visability of trying artificial pneumothorax In perhaps 80 pei cent of 
patients an attempt to establish it was made, either as soon as preliminary 
studies had been completed or after a period of bed rest had shown little 
01 no improvement Not only could it control some far advanced lesions 
which tended to progress on a strict sanatorium rest regime, but there 
was also consideiable evidence that patients with small cavities, or even 
those with minimal exudative disease, were less likely to manifest late 
leactivation if subjected to two oi more years of pneumothoi ax collapse 
We are all awaie that artificial pneumothorax, with the aid of pneu- 
monolysis where indicated, has aiiested the disease or prolonged the lives 
of hundieds of thousands of patients with pulmonary tubeiculosis It 
still can do so It could do so better now than formerly, since antimicrobial 
drugs are eminently effective in ovei coming most of the contiaindications 
to and the complications of artificial pneumothorax therapy 
But it remains to be seen whethei aitificial pneumothoi ax will have 
any place at all in the future treatment of pulmonaiy tuberculosis Be- 
cause of economic consideiations involved in a tjqie of tieatment which 
IS lelatively piolonged and inconvenient for the patient, because of late 
complications (such as tuberculous empyema, bronchopleuial fistula and 
non-expandable lung) and because of an appreciable incidence of late 
reactivations occurring in patients treated thus in the past (for the most 
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V L White male, age 42 Minimal pulmonary tuberculosis diagnosed in 1940 
Sanatorium care in 1940 for three months, in 1942 for six months and in 1946 {Figure 
2A) for 14 months In 1946 left artificial pneumothorax was established 

First admitted to University State Tuberculosis Hospital in 1947 when right pneu- 
mothorax and pneumonolysis were peiformed Readmitted to University State Tuber- 
culosis Hospital in 1962 {Figuie 2B) when the apical and posterior segments of the 
light upper lobe weie resected and the remainder of the right lung was decorticated 
The patient had severe essential hjTiertension (BP 220/140) and so right sympathec- 
tomy (T2 to L2) was performed at the same time 

During decoitication the right phrenic nerve was inadvertently severed It was 
lesutuied, however postopei ative diaphragmatic paralysis was considered largely re- 
sponsible for the very stormy postoperative course The patient was unable to raise 
his secretions and developed atelectasis, (Figw e 2C) despite repeated tracheobronchial 
aspirations A persistent an leak required a secondary thoracotomy about two weeks 

Because of the stoimy couise this patient refused the contralateral surgery which 
had been contemplated He reconsidered, howevei, and returned a year l^ter for de- 
cortication on the left with wedge resections of large granulomas in both the uPPer 
and the lower lobe A left doisal sympathectomy (T2 to LI) was performed at the 
same time Convalescence from this operation was smooth {Figure 2D) 

This patient’s last positive sputum was just before his last operafaon in April, laod 
He was discharged from the hospital in July, 1968 In October 1963 hi^s condition 
seemed excellent He was moderately active His blood pressure had stabilized at 
about 130-140/100 and his right hemidiaphragm had a normal excursion of about 
4 cms indicating phrenic nerve regeneration 

(A) Prior to establishment of left artificial pneumothorax 

(B) Prior to right decortication, resection and sympathectomy, when right phremc 

nerve was inadvertently severed. „ , , „ „ j 

(C) Postoperative atelectasis and persistent air leak, requiring secondary tnora- 

(D> Fi^^ng left decortication, resection and sympathectomy 
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part before the advent of streptomycin) , we have practically abandoned 
the use of artificial pneumothorax I suspect that Dr Matson, and othei 
pioneeis, would be greatly disheartened by the feeling that their exten- 
sive clinical research had been cast overboard We would wish them to 
know that this work has not been wasted After all, the good it has al- 
ready accomplished in the salvage of human life is of mestimable mag- 
nitude But we further owe it to these early workers, as well as to oui 
patients, to deteimine whether or not indications for artificial pneumo- 
thorax in pulmonary tuberculosis may still exist I shall be particularly 
interested to know what becomes of patients who are treated with arti- 
ficial pneumothorax, perhaps only for relatively short periods, in con- 
junction with long continued antimici obial theiapy Undoubtedly there 
are investigate! s who will determine this We still feel that short-term 
artificial pneumothorax, along with medical treatment, may have value 
m promoting stabihzation of active disease preparatory to contemplated 
lung resection, even if it does not eliminate the need foi such a resection 

Phrenic Nerve Intel ruption 

While interruption of a phrenic nerve has certainly had its place in 
phthisiotherapy, I am convinced that it not only has been used too fre- 
quently in the past but that its indications will become increasingly le- 
stricted in the future Never particulaily dependable for the “collapse” 
treatment of parenchymal lesions, it has always carried with it the possi- 
bility of undesirable sequelae and complications 

Permanent paialysis of a hemidiaphiagm results in rather severe pei- 
manent loss of respiratory reserve While phrenic interruption by crush- 
ing, the only acceptable procedure today, is usually followed by regenera- 
tion and return of function, complete return of function is probably 
seldom achieved and permanent total loss of function occurs at times 
As measures for treating pulmonary tuberculosis which involve minimal 
loss of respiratory reserve become more generally available, pieservation 
of function assumes an increasingly important place in the management 
of this disease 

In treating pulmonary tubeiculosis it is also important to keep in mind 
that failuie to control the disease, oi its latei i eactivation, maj'^ require 
the use of suigical therapy which was not at first contemplated It is well 
established that patients who have a paialyzed hemidiaphragm are more 
difficult to manage properly and more prone to develop complications fol- 
lowing any majoi suigery that may become necessary Figure 2 (Case VL) 
illustiates such a case 

Duiing the past j’^eai we have pei formed phi enemphi axis twice in pa- 
tients who had peisistent “air leaks” following pulmonary lesections In 
both it appeals to have been helpful We do not recognize anj'^ othei in- 
dication for this procedure at piesent, though others still often employ 
it (usually combined with pneumoperitoneum) in patients who are not 
consideied to be candidates for lesection or thoracoplasty 
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Pneumopentoneum 

We find that our use of artificial pneumopentoneum has incieased as 
our use of artificial pneumothorax has fallen off Particularly in conjunc- 
tion with antimicrobial therapy and bed lest, pneumopentoneum ap- 
parently tends to promote healing of tubeiculous disease, but its use in 
a large proportion of sanatorium patients, as recommended by some, still 
is controversial Usually we do not consider that this combination effects 
sufficient resolution to obviate the need for more definitive surgery It is 
a combination that has seemed useful in patients whose disease is of such 
a nature or extent that other types of active therapy are too hazaidous, 
or otherwise contraindicated More often it is a therapeutic legime which 
we may use for several months to prepare patients for unilateral or bi- 
lateral resections Despite hopes to the contiary, the resections have 
eventually almost always seemed necessary 

A house doctor on our service once had the grave misfortune of pro- 
ducing fatal air embolization while giving a pneumoperitoneum refill Such 
a disaster, rare though it be, emphasizes the fact that what seems an 
innocuous procedure is not without some danger and that there should be 
ample justification before it is used 

Thoi acoplasty 

There was a time when we would recommend thoracoplasty foi piac- 
tically all cases of cavitary disease, paiticulaily unilateral, in which ade- 
quate artificial pneumothorax could not be established We perform few 
primary thoracoplasties today They are done occasionally for cavitary 
disease which is predominantly in the upper lung field, when there is such 
extensive scattered involvement in the remainder of the lung that sub- 
total lung resection appears to be out of the question Veiy sick pa- 
tients for whom resection appears necessary can often be impioved by 
thoracoplasty, along with antimicrobial therapy, to the point where lung 
lesection can be performed with much greatei safety In a couple of 
cases, treated in this way, the contemplated i esection was later considered 
unnecessary (Fig 3) More often, however, primary thoracoplasties 
which were expected to control the disease have failed to do so and lung 
resection has eventually had to be performed 

At present we seldom perform thoracoplasty except as an adjunct to 
resection We feel that the standard thoracoplasty, devised by Alexandei 
foi adequate collapse of upper lung disease, involves excessive loss of 
function due to the necessity of collapsing good as well as diseased lung, 
due to the scoliosis which is frequently unavoidable, and due to consider- 
able trauma to the muscles and nerves of the chest wall and shoulder girdle 
If all the significant disease can be resected without performing thoi aco- 
plasty, or with only a concomitant “tailoiing” thoracoplasty such as we 
have described in a previous publication,- there is good evidence, both 
subjective and objective,^ that much more respiratory function can be 
pi eserved 



154 


WILLIAM S CONKLIN 


February, 1955 


hohlf o 7“ ‘'ippeais to be accumulating to discount the wide-spread 
e lef that ovei -distention of lemainmg lung tissue, following pulmraary 

significantly to loss of pulmonary functiL or pro^ 
lotes exaceibation of non-iesected tubeiculous lesions^- ^ we still consider 
It adMsable to obliteiate, at least paitially, any large dead space remain- 
ing following lesection A “tailoiing” thoracoplasty involves practically 
no defoimitv and, piopeily peifoimed, it doesn’t collapse non-involved 
lung tissue It pi events excessive distortion of trachea, bronchi and pul- 
monaiy vessels and aids in the pievention oi contiol of the complications 
which sometimes occui following lesection We have been performing 
ihoi neoplasties at the time of lesection in about 25 pei cent of those re- 
sected When thoiacoplastv is peifoimed in advance of resection the same 
type of thoi neoplasty should be peifoimed — i e, anteiior segments of 
1 lbs belon the fiist should be piesei ved, as should the transveise processes 
However, we lecommend that posteiioi iib stumps not be left as long as 
may be feasible in a concomitant “tailoiing” thoiacoplasty, so as to in- 
ciease the possibility that later resection may be avoided Occasionally 
llioiacoiilasty is peifoimed two oi thiee weeks following resection as when 
the lemaindei of the lung fails to fill the space as anticipated, when there 
IS peisistent an leak fiom the law surface of the paitially resected lung, 
or laielv, when the additional suigery is considered inadvisable at the 
time of lesection When thoiacoplasty is delayed, proper “tailoiing” can- 
not be effected as well We theiefoie piefer the concomitant or prelim- 
inary thoiacoplastj’-, though others do thoiacoplasty subsequent to an 
iippei lung lesection or pneumonectomy almost loutmely 


Othei Sui gical Collapse Pioceduies 

It IS possible that modifications of the standard thoracoplasty, includ- 
ing Ovei holt's costo-inversion thoracoplasty and extraperiosteal plombage 
followed by thoracoplasty, and the vaiious types of extrapleural pneumo- 
thoiax and plombage may continue to have a place in phthisiotherapy 
These piocednres deserve special consideration for patients with wide- 
spread bilateral disease when respiratoiy reserve is at a critical level, 
and particulaily when theie is considerable question as to a patient’s 
ability to tolerate the thoracotomy necessary for a possible resection— e g , 
following contralatei al pneumonectomy We feel that extrapleural pneu- 
mothorax and plombage can be performed with much greater safety now 
than before antimicrobial drugs were available, and yet, when such pro- 
cedures are considered, we generally decide that resection is just as safe 
and offers a much more definitive approach and a much better long-term 

prognosis 

Decortication 


In patients who have had pulmonary tuberculosis, decortication is gen- 
erahy performed to achieve re-expansion of a lung which is "<>"-^“<5- 
aWe as a result of prolonged artiflcial pneumothorax Presumably toorti- 
ttn^nhe required less often in the future as the use of artiflcal 
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pneumothorax becomes less prevalent and particularly as antimiciobial 
drugs 1 educe the incidence of pleural complications, with or without pneu- 
mothorax being piesent In about 50 per cent of patients on whom we 
have performed decortications following prolonged pneumothorax theiapy, 
which presumably has ai rested the disease, we have found and removed 
caseous foci in the underlying lung Such foci are considered a potential 
souice of late exacerbations and probably account for late development 
of contralateral spreads, such as aie seen all too frequently in patients 
who are receiving, or have received, pneumothorax therapy Significant 
parenchymal lesions found at the 'time of decortication should be le- 
moved, often by wedge or segmental resection (Fig 2) Whether or not 
resection has been performed, the long collapsed lung sometimes will not 
expand adequately to fill the hemithorax following decortication Under 
such circumstances we usually perform concomitant thoracoplasty for 
the same reasons that we do so with resections 

Decortication of non-expandable lungs, often combined with partial re- 
section, should help to prevent late complications, such as empyema, fistu- 
lae, exacerbations and spieads It is now recommended at an earlier time 
after the appearance of a thick “peel” than has generally been accepted 
in the past While it is frequently amazing how much volume and func- 
tion can be recovered in a lung that has been collapsed foi many years, it 
IS undoubtedly true that the longer the collapse has existed the less re- 
covery can be anticipated 

In tuberculous and mixed infection empyema, with or without broncho- 
pleural fistula, decortication will probably always find its indications In 
many cases enzymatic debridement and antimicrobial therapy should first 
be given adequate trial Enzymes must be used with caution, however, 
if at all, in the presence of a bronchopleural fistula Jones et al ^ leported 
acute disseminated tuberculosis developing in three out of eight cases 
treated with enzymes, presumably because the thinned infected fluid was 
more readily aspiiated through fistulae Having had one such expeiience, 
we have avoided risking lepetition 

An application of decortication which I have not seen mentioned in the 
liteiature is that for patients with oiganized pleural exudate where the 
diagnosis has not been established by the usual laboiatory means In one 
such patient the clinical pictuie stiongly suggested malignancy with 
pleuial invasion, and in another the referiing doctor’s diagnosis was 
Fiiedlandei’s empyema Both were found to have tuberculous empyema 
at the time of decoitication, and both were much improved by surgery 
Decortication may well be recommended for diagnosis as well as treat- 
ment when the cause of persistent pleuial exudate remains obscuie 

Cavity Diainage 

It IS a long time since we have encountered a case in which Monaldi 
cavity suction drainage or cavemostomy seemed indicated The mecha- 
nisms which pioduce “tension” cavities are generally eliminated by anti- 
microbial therapv Even if thev are not, lesection again appears to be 
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the Jiioie definitive appioacli and is bettei peifoimed before one has es- 
tablished an infected fistulous tract through the chest wall Under unusual 
cncunistances, however, the indications for such procedures may occasion- 
ally be encountered, particularly in far-advanced cases for whom resection 
seems too hazardous, oi in order better to prepare a sick patient for a 
contemplated resection The potential value of such procedures should 
theiefoie be kept in mind 


Ptilmovai y Resect to7i 
/ 

As IS evident fi om wliat lias been said above, pulmonary resection has 
appeared to be indicated in an increasingly large percentage of the pa- 
tients under our care Discussions at our conferences now seem most fre- 
quently to be concerned with the possible need for pulmonary resection, 
and the most opportune time for its performance when it appears in- 
dicated 

Today, as foimeily, we consider that theie are certain obligatory in- 
dications for lesection The presence of large “solid” lesions (“tuberculo- 
mas”), suspected neoplasm, destroyed lobes and lungs, cicatricial bron- 
chial stenosis with significant bronchopulmonary disease distal to the 
stenosis, significant tuberculous bronchiectasis demonstrated by bron- 
chography or tomogiaphy, and lesions which continue to be the source of 
positive sputum despite collapse and antimiciobial therapy are among the 
indications which we still consider incontrovertible In most of the pa- 
tients with such indications, we feel that resection should not be too long 
delayed If there are acute exudative lesions present, we attempt to 
achieve maximum resolution and stabilization of such lesions by medical 
therapy, often with the aid of pneumoperitoneum, before resection is 















FIGURE 4A 


figure 4B 


H T Chinese male, age 23 Pulmonaiy Excellent response to 

July 16, 1962 with rapidly progressive di^ase ( g (Fmire iB) Repeated body 
aSfmicrobial drugs with b^ ’’"tLTln^v rSuafeSee of ^cavitation or of granu- 
section radiograms faUed f since Februaiy, 1963 On 

™»dered . possible candidate fo. bilateral reecct.on 
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undertaken This may require six months or more Otherwise, resection 
IS sometimes performed after only six weeks or less of preliminary study 
and antimicrobial theiapy Prompt resection of a solitary lesion is man- 
datory if one suspects that it may prove to be a malignant neoplasm 

“Tension” cavities no longei constitute an indication for eaily lesec- 
tion, in our opinion Eemarkable results are sometimes seen following 
prolonged medical therapy (Fig 4) , but most patients who have had a 
“tension” cavity do come to resection When continuing improvement is 
no longer demonstrable roentgenographically, we feel that these patients 
should be thoroughly studied, particularly with body section radiograms, 
with bronchoscopy and sometimes with bi onchography, in order to de- 
termine whether there are residual lesions for which resection may be 
advisable 

The great inciease in the number of resections which we perform has 
resulted largely from acceptance of the concept of Medlar et al ‘ ® that 
certain tuberculous lesions, often quite small, may persist as necrotic foci 
containing viable tubercle bacilli though treated adequately by past stand- 
ards, and that these foci piesent a considerable hazard as a potential 
source of later spread or exacerbation When well-defined tuberculous 
nodules, which are not calcified, are demonstrated by body section radi- 
ography and when they persist following prolonged medical theiapy, we 
seriously consider the advisability of resection, especially if one or more 
of these exceeds 1 cm in diametei and particulaily if sputum cultures 
have been positive Fibrotic contracted segments or lobes aie also con- 
sidered indications for resection We are no longer satisfied with con- 
verting the sputum to negative in many of these cases We are inclined, 
rathei, to lesect lesions which may persist as potential souices of new 
disease 

We aie awaie that many of the lesions which we have resected might 
have healed, and nevei leactivated, had the patients been subjected to 
piolonged medical management and appiopriate precautions following 
discharge from a sanatoiium Mitchell, howevei, has lepoited at least 
one known progression of the disease in 35 8 pei cent of 589 patients 
with minimal pulmonary tubeiculosis who weie treated with modified 
bed lest at Trudeau Sanatorium® Admittedly we aie sometimes in- 
fluenced in our 1 ecommendations by the shortage of sanatoiium beds in 
oui area and by the lesultant need to maintain a lelatively rapid turn- 
over in the patients who aie institutionalized We aie awaie, too, that 
many patients with lesions such as we now resect have in the past had 
their tuberculous disease satisfactorilv controlled bv collapse therapy, 
earned out for long periods oi foi the lemaindei of their lives But we 
know that, in the past, a significant percentage of patients treated bj such 
methods have had to be leadmitted because of reactivation of their dis- 
ease and we believe that, with lesection, this percentage can be matenallv 
reduced oi piacticalh eliminated We do not vet know, unfortunately, 
whether the percentage can be reduced to a comparable degree as a lasult 
of adding antimiciobial therapj, without resection, to other tjqies of 
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IT “ay accumulate within the next few 

years which will snppoit those who feel that the pendulum has 

culosis DmcOTm'rnf “ resections in tuber- 

cu^sis Discoxeiy of new and more efficient antimici obial drugs and 

combinations of diugs may also alter the indications foi resection On 

t l e ot lei hand, emeigence and persistence of drug-resistant strains of 

ininn?! ^''^cilli m some of these patients may assume a role of increasing 

mpoitance in the futuie and make it the more imperative to resect lesions 

\ iile a patients oiganisms aie still sensitive to antimicrobial medica- 
tions 


Pulmonaiv resection has become incieasingly important m the man- 
agement of cases of far-advanced bilateral pulmonary tuberculosis As 
Woodruffi has shown, ^ lesection causes less physiologic alteration than 
thoracoplasty When conservation of function reaches a critical level, 
because of the extent of the pathology, it is often possible to confer, ol the 
disease by multiple bilateral segmental and local excisions^ when thoraco- 
plasties or othei types of collapse therapy would excessively reduce re- 
spiratory leserve because of the inevitable simultaneous collapse of healthy 
lung tissue 


The techniques of resection have become well enough standardized so 
that they do not lequire detailed discussion here We still prefer to per- 
foim a "tailoring” thoracoplastj'' at the time of upper lung resections if 
theie has been so much reduction m lung volume that a large dead space 
IS left \\niile there is evidence that "over -distention” of the remaining 
portion of the lungs may be of little or no significance from the stand- 
points of function and reactivation,^ * tracheobronchial distortion can 
produce annoying symptoms and even a small concomitant thoracoplasty 
appears to have definite value in the prevention of this and in the pre- 
vention and control of empyema and bionchopleural fistula It also may 
have value in preventing the caidiocirculatory embarrassment which can 
result from excessive mediastinal displacement 


When bilateial resections are contemplated the more involved side is 
generally operated on first We feel that simultanous bilateral resections, 
such as have been performed by Overholt, and perhaps others, probably 
introduce additional unnecessary hazard in most instances Furthermore, 


if the worse side is subjected to resection first, it is possible that, in some 
instances, the contemplated contralateral resection might later prove to 
be unnecessary When decortication, with or without resection, seems 
indicated on one side we may prefer to perform this before resecting the 
more serious disease in the contralateial ^ We feel that we may thus be 
able to improve respiratory function sufficiently to make the contralateral 
resection less hazardous When both sides are to be operated on we gen- 
erally allow a period of three or more months of convalescence between 


the two operations 

Widely distributed major tuberculous lesions in one or both lungs can 
sometimes be resected by enucleations, wedge and segmental resections, 
with maximuin conservation of function The good results which we have 
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had with bilateral as well as unilateral resections for tuberculosis, the 
decreased number of procedures involved as compared with thoracoplasty 
and extrapleural collapse, the decreased length of hospitalization and de- 
creased morbidity, all incline us towards resection rather than collapse 
surgery whenever it seems likely that all major tuberculous foci can be 
eradicated We have never performed resection following a contralateral 
pneumonectomy but believe that situations are encountered where such 
should be considered (Fig 6) 

Ti aclieobi onchoplasty 

In discussing the surgery for pulmonary tuberculosis some mention 
should be made of the brilliant work of Gebauer^®- and others who have 
performed plastic repairs of damaged and stenotic portions of the tracheo- 
bronchial tree When we encounter bronchial stenosis, which seems to be 


FIGURE 

5A 


FIGURE 

6C 





PIGURI 

6B 


J FIGURE 
M 6D 

J 



F S , w , f, age 34 Pulmonary tuberculosis diagnosed 1942 following pregnancv {Fiff- 
iirc 5A) Left pneumothorax initiated with conversion of sputum in three months 
(Figure SB) Sputum positive in 1943 and active tuberculous bronchitis diaprnosed 
Treated vuth topical sil\er nitrate and pneumothorax coni ei ted to oleothorax (Figure 
SC) Sputum negative Fne-rib thoracoplasty in February, 1953, oil being aspirated 
Pleuropneumonectomy' inth resection of thiee more ribs on Maich 17, 1953 (Figioc SD) 
Sputum has been negatue since January, 1952 
The film of October 8, 1952 (C) shows a round lesion at the right base We considered 
the possibility that this might be neoplastic, but it gradually diminished in size (D) 
Had it not decreased in size or had it become larger, this lesion would h'i\e been 
resected despite the contralateral pneumonectomy 
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far more rare m our area than it used to be, we generally find extensive 
^en a ion of bronchoplasty a valuable aid to con- 


Postopeiahve Caie 

It IS proper, no doubt, to add here a few woids regarding certain 
changes which liave been evolving in oui postopeiative care of patients 
with pulmonary tubeiculosis Except in acutely ill toxic patients we no 
longei adhere to the veiv stiict lest regimes which fonnerly were the 
rule Following suigeiv we subsciibe to a progiam of early ambulation, 
such as IS now used in the postopeiative care of most suigical patients! 
except that in the tubeiculous patients it is instituted moie gradually and 
ovei a considerablv longei peiiod of time The average patient who has 
had lesection is lequiied to "dangle” and is permitted use of the bedside 
commode by the first oi second postopeiative day He is allowed to go 
to the bathroom twice a day as soon as his strength peimits Barring 
complications or evidence of lesidual active disease, a graduated schedule 
of "up time” and walking exercise is begun approximately six weeks fol- 
lowing suigery Activities are giadually increased until, by the end of 
the thud or fourth month, the patient is generally discharged from the 
hospital on a schedule which permits torn hours sitting up in a chair 
and one hour of walking exeicise Many patients are peimitted full activi- 
ty, and even leturn to work, within six months following suigeiy, as long 
as theie is no roentgenogiaphic evidence of residual or new lesions for 
which a continued lest legime is considered mandatoiy 

The presence or absence of such lesions also determines the length 
of time that antimici obial medications aie prescribed During the two- 
week peiiod immediately following major suigeiy the dosage of strepto- 
mycin 01 dihydrostreptomycin, or combination of the two, is generally 
mci eased to 1 0 gm daily Thereafter we return to a schedule of 1 0 gm 
twice a week, always giving PAS, 12 0 gm daily, or INH, 4-6 mg per 
kilogram daily, oi both, thioughout the period of streptomycin therapy 
Antimici obial therapy is sometimes discontinued when the patient is 
discharged from the hospital, piovided no residual lesions are evident, 
though we have followed the tendency to give these medications for more 
prolonged periods If there are residual lesions by x-ray film examination 
the drugs are always continued for varying periods following discharge, 

even though such lesions appear stable 

The types of thoracoplasty which we now perform, either alone or in 
conjunction with resection, rarely require postoperative measures to 
overcome paradoxical motion or to combat scoliosis, though one of my 
associates Dr Lawrence Lowell, has purposely performed extensive one- 
stage thoracoplasties on two or three occasions during the past year and 
has combated paradoxical motion by use of a plaster cast, as recom- 
mended by Trapp 
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Postoperative measures to pi event or relieve pulmonary atelectasis 
have not changed They should be used regularly and conscientiously The 
potential value of tracheostomy in patients with critically lowered respira- 
tory reserve and those who fail adequately to eliminate bronchial secre- 
tions should always be kept in mind 

Following sub-total pulmonary resections we generally maintain watei- 
seal drainage of the pleural cavity with one large intei costal drainage 
tube for an average period of 48 hours, the length of time being varied 
accordmg to the amount of drainage and the persistence of air leaks 
When air leaks are extensive at the conclusion of a resection, two drainage 
tubes may be used, as is also geneially the case following decortications 
In the absence of significant air leaks we occasionally close the chest wall 
without drainage Drainage is not established following total pneumo- 
nectomy unless there has been empyema present Under such circum- 
stances we are likely to perform concomitant thoracoplasty, place a large 
intercostal tube posterolaterally for drainage and a small polyethylene 
tube anteriorly for introduction of irrigating solutions containing anti- 
biotics or enzymes Such a polyethylene tube has also proved of value 
in some cases of sub-total resection, to permit escape of an and for in- 
troduction of medications "When persistent air leakage prevents early 
obliteration of the pleural cavity constant stiong suction may be all that 
18 required If this fails, consideration should be given to pei forming 
thoracoplasty, phrenic nerve crush or a second thoracotomy in ordei to 
suture any major leaks 

Following surgeiy we consider deep breathing and arm exeicises im- 
portant in order to recover maximum function 

DISCUSSION AND SUMMARY 

Like others, we have practically abandoned the use of artificial pneu- 
mothoiax, phrenemphraxis and primary thoracoplasty in the treatment of 
pulmonary tubeiculosis Most of the patients on oui service who do not 
manifest adequate resolution of their disease under medical management, 
become candidates for pulmonary lesection, unilateral or bilateral 

Pulmonaiy resection is pieferied to collapse theiapy because 

1) It IS considered to offer a moie definitive and permanent means of 
control 

2) It IS geneially more conserving of respiratory function 

3) It avoids the late complications of artificial pneumothoiax and extia- 
pleural plombage 

4) It geneially results in immediate sputum conveision 

5) Patients, usually, have a much shorter period of morbidit\ and can 
be lehabihtated eailier 

6) It permits a moie rapid hospital turnover, reducing the bed shortage 
and peimitting definitive treatment of a much larger numbei of 
patients during a specific period of time 

7) We believe that its vider use will materially reduce the number 
of readmissions due to reactivation and spread of disease 
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8) Concomitant]}^ theze should be public health benefit® if mfectious- 
ness IS moie readily and piomptly controlled 

3) By Inducing the length of tho.npy inquired for t, eating the indi- 
vidual patient the economic savings, to the patient and the State 
should become of gieat magnitude ' 

I admit that we may be using resection therapy too widely We may 
leal n that the antimicrobial medications now available, and new ones 
%\hich will doubtless be discoveied, can obviate the need for much of the 
surgery which we now perform I hai^e tried to review the trends which 
the suigical tieatment of pulmonaiv tuberculosis has sho\vn in our hands 
and ceitainly in those of many others We must, however, continually 
re-evaluate oui position I have not attempted to offer statistics con- 
cerning the results of tieatment, feeling that they would not have much 
\aluG, as yet, from the standpoints of numbeis and of time In another 
10 \ ears w'c may look back on this heyday of resection as we do now on 
that of pneumothorax theiapy Foi while time is said to heal all wounds, 
it must also wound all those who would continue to heal by the convictions 
of yesteidny 

DISCUSrON Y RESUMEN 


Como otios hemos piaticamente abandonado el uso del neumotorax 
artificial, asi como la toiacoplastia piimaria en tubeiculosis pulmonar 

La mayoifa de los enfermos de nuestio servicio que no demuestran 
adecuada lesolucion de la eafermedad bajo tiatamiento mddico, se con- 
viei ten en candidates a la i eseccion pulmonai y sea uni o bilateral 

La reseccion pulmonai se prefieie en lugar del colapso por 

1) Que se consideia que ofiece un medio mas definitive y permanente de 
control 

2) Geneialmente conseiva mas la funcion lespiratoiia 

3) Evita las complicaciones taidias del neumotorax artificial y del plom- 
baje extiapleural 

4) Genei almente se logia la inmediata conversion de los esputos 

5) Los enfeimos tienen un peiiodo de morbihdad m^s corto y se pue- 


den rehabilitar mds pi onto 

6) Pei mite una renovacion mas rapida de enfermos en el hospital, dis- 
minuyendo asi la escasez de camas y peimitiendo tratainiento definitive a 
mucho mayor numero de enfermos en un determinado tiempo 

7) Creemos que su uso mds amplio reducird materialmente el ndmero- 
de readmisiones debidas a la reactivacion de la enfermedad 

8) A1 mismo tiempo habrd beneficios para la salubndad pubhea si-al 
comunicabihdad es mas prontamente controlada 

9) Dismmuyendo le duracidn del tratamiento requendo para el e^ermo 
individual la economia tanto para el enfermo como para el gobierno- 


debe ser muy considerable 

Admito que pordiamos estar usando la reseccion demasiado amphamente 
Podrlamos aprender que la medicacidn antimicrobiana hoy obtenible 
y la que sin duda habrd de descubnrse, pueden evitar el uso de mucha de- 
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la cirugia que ahoia lealizamos He tratado de revisar las tendencias- 
que el tratamiento de la tuberculosis ha mostiado en nuestras manos y-poi 
supuesto en las otros Sin embargo, debemos revaluai constantemente 
nuestia situacion No intento ofrecer estadisticas del resultado del trata- 
miento, poique cieemos que no habrdn de tener gran valor tanto por su 
numero como por el tiempo Dentro de otios 10 anos veremos retrospec- 
tivamente hacia este entusiasmo por la reseccion como vemos ahora el 
que se tenia por el neumotoiax Porque si bien se dice que el tiempo cuia 
to das las heridas, el tiempo tambien ha de henr a los que continuen tra- 
tando de acueido con las convicciones delayer 

RESUME 

Comme les autres, I’auteur a pratiquement abandonne I’utilisation du 
pneumothorax therapeutique, de la paialysie phrenique, et de la thoraco- 
plastie dans le traitement de la tuberculose puhnonaire La plupart des 
malades de son service pour qui un effacement suffisant des lesions n’a 
pas ete obtenue au cours du traitement medical sont alors operes pai 
resection pulmonaire unilat^rale ou bilaterale 

L’ auteur pref^re I’exerese pulmonaire a la collapso-thdrapie parce que 

1) Elle X Valise un moyen de traitement plus certain et plus durable 

2) Elle respecte general ement mieux la function respiratoire 

3) Elle met h, I’abn des complications tardives du pneumothorax aiti- 
ficiel et du pneumothorax extra-pleural 

4) Elle determine en general la suppression immediate de I’expectora- 
tion bacillifeie 

5) Dans I’ensemble, les malades ont besom d’un traitement infimment 
plus court et peuvent etie plus lapidement r^adapt^s 

6) Elle permet un mouvement plus rapide d’hospitalisation, cornge 
I'lnsuffisance des lits, et rend possible un tiaitement complet d’une quanti- 
ty beaucoup plus giande de malades pour une periode ddlerminye 

7) L’auteui pense que I’utilisation plus etendue de I’exerese permettra 
la reduction du nombie des re-admissions dues k la rechute et k I’exten- 
sion de la maladie ' 

8) Pai allelement on pent obtenir aussi un avantage au point de vue 
de la sante publique puisque I’lnfection est plus parfaitement et rapide- 
ment juguMe 

9) En reduisant le temps consacre au traitement pour chaque malade, 
on lealiserait une economie ties importante a la fois favorable au malade 
et au pays 

L’auteui reconnait que I’utihsation de I'exerese est pratiquee trop large- 
ment II est possible que Ton se rende compte que les medications speci- 
fiques que nous avons maintenant a notie disposition et celles qui vont 
ceitainement etre encoi e decouvei tes permettiont de supprimer une grande 
pait de nos indications chiiuigicales actuelles L’auteur a essaye de pa- 
sseien levue les tendances qu’il a pu decerner dans le traitement chirur- 
gical de la tubeiculose pulmonaire, d'apres les cas qu’il a vus lui-meme 
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ct qin sont, pi obablement compaiables a ceux de beaucoup d’autres II est 
necessaiie de lemeitie en cause a cbaque instant nos points de vue 
L auteui n’.i pas cheiche a donner des statistiques concernant les re- 
sultais du tiailement, peasant qu’elles ne peiivent avoii qu’une petite 
\aleui actuellement, elant donne le nombie des cas et le temps ecoule 
II pense que dans quelque dix ans, nous auions a leconsidmei notre pro- 
pension a faire des exeieses, exactement comme nous agissons mamte- 
nant au point de vue du tiaitemeni pai le pneumothoiax Cai si le temps 
a la leputalion de gueiii toutes les plates, il risque egalement de causei 
quelque dommage a ceux que Ton voudiait continuer e gueiir selon les 
piocedes qui sont aujourd’liui demodes 
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Seginental Resection m Pulmonary Tuberculosis* 

L D EERLAND, M D , P C C P and K K M F SEGHERS, M D (Chief Assistant) 

Groningen, Netherlands 


Since 1949, segmental resections for pulmonary tuberculosis have been 
carried out on a large scale in the Thoracic Centre at Groningen This 
follow-up investigation covers 286 patients who had undergone 300 seg- 
mental resections, at least six months preceding the date of re-examina- 
tion Until November 1, 1954, we performed 490 segmental lesections foi 
tuberculosis No mortality The first patient was operated upon on No- 
vember 11th, 1949 

Segmental resection combined with lobectomy, and wedge excision alone, 
were not included in this series, because the lobectomy cases would piob- 
ably have exerted an unfavourable influence on the results, while the 
wedge excision would have made the picture far too optimistic We did, 
however, include the results of the combination of segmental lesection 
with wedge excision, because the additional wedge excision is an operation 
of only minor importance 

During this period, a total of 781 pulmonary resections were carried out 
for tuberculosis The numbers of the various types of resection per 100 
operations are shown in Table II 


TABLE I 

November 16th, 1949 — August 1st, 1963 

286 Patients (300 simple segmental resections) 

In the same period 781 pulmonary resections were performed in 

total 

Males 179 

0-10 years 

3 


Females 106 

11-20 years 

36 



21-30 years 

143 


No mortality. 

31-40 years 

73 


either post-operatively 

41-60 years 

26 


or late 

61-60 years 

5 




Number 

For Cent 

Indications 

Tubei culoma 

44 

14 6 

for 

Caseous foci 

168 

66 

segpnental 

Cavities (not suitable for non- 



i-esection 

suigical collapse ther ) 

60 

20 


Cavities (non-surgical collapse 




ther failed) 

28 

9 33 



300 



The 300 segmental resections were carried out in 285”'* patients (Tables 
I and II) Twenty-five of them had bilateral opeiations The results of 

*From the Surgical University Clinic, Groningen, The Netherlands Director Prof 
L D Eerland, M D 

(Results of a follow-up of 286 cases in which 300 segmental resections wore carried 
out in the period No\ ember IGth, 1949 — August 1st, 1953 closing date of follow-up 
Februai% 1, 1954) 

'"^The patients came from the Beatri\-Ooid Sanatorium at Appelscha (Dr J K 
Kraaii), the Militar\ Hospital at Assen (Specialist in Pulmonarv Diseases, Dr 
T K Kiaan) , the Department for Pulmonari Diseases (Dr N G M One) of 
the Cliu’c for Iiiteinal Diseases, Groningen (Prof Dr F S P \an Buchem) , the 
Public Sanatoiiuni at Hellendoorn (Dr H Vos), and the Roman Catholic s’ana- 
toiium ‘De Klokkenberg’ at Tilburg (Dr C Dijkstra) 
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TABLE II 

Pulmonary resection foi tuberculosis Thoiacic Centre, Groningen 


Pneumo- 

ncclomy 

ricu- 

rcclorny 

Lobec- 

tomy 

Lobec- 
tomy + 
Bcfftn re- 
BCcUon 

Seem 

resection 

■Wedge 

excision 

1-100 

G1 

, 

37 



2 



101-200 

60 

_ 

36 

1 

13 

— 

201-300 

30 


29 

3 

38 

— 

301-400 

17 

— 

36 

4 

43 

— 

401-500 

21 


29 

4 

44 

2 

GOl-GOO 

10 


18 

6 

65 

1 

GOl-700 

0 

3 

20 

4 

68 

6 

701-800 

12 

1 

27 

4 

65 

1 

800 

210 

4 

232 

26 

318 

10 


the two opeiations are judged m 15 of these cases, this is not done for 
the 10 otheis, because in seven of these the second segmental lesection 
was carried out later than August 1st, 1953, while in the lemaining five 
cases the second opeiation was lobectomy oi wedge excision 

Forty-nine of the 300 segmental resections were combined with wedge 
excision The sex latio of the 285 operation cases was male 179, female 
106 The age distribution is given in Table I As it is our principle to 
operate only on quiet phthisic foci, which have not healed under bed res 
and antibiotics, the great frequency of patients betiveen 20 and SO is not 


remarkable j At 

It must always be considered whether pneumothorax is indicated 

present this is not often carried out in our centre 

When it IS a question of choosing between surgical collapse therapy and 
segmental leseeUon, we piefei the lattei, because thoiacoplasty apait 
from Its mutilating natuie, is at least as seiious an opeiation It is an 
impoitant factor that in thoiacoplasty the mam focusj 
also that the results of segmental lesectlon are bette^ both as regar 

function and sputum conveision The to tte X 

tnria has been modifled somewhat since November 1949 due to ™e mii 
Son of Se antibiotics and a better understanding of then action At 
the following is our line of conduct 

(1) The diugs aie always given in combination 

^ ’ Ipartaminosalicylic acid, stieptomycin, isomasid INK), in order 
to obviate resistance 

(2) The “‘S"CXnth + streptomycin intramuscularly 

(a) PAS 10 for three months at a stretch 

three times intramuscularly, 

fs® SeStsS weXsta^ tr ^ period of 2-S months 
(c) INK by month 4 mgAg/day + PAS 10 mg/day by mouth, 
fnr about three months at a stretch 

o"r^.: tXrXbS^nTir^^^^^^^ =Xon 

6 in recent foci 
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He does not give more than 1 kg PAS, 30 g streptomycin and 
20 g INH 


Indications foi Segmental Resection 

(1) Solitary oi scatteied tuherculoma-like foci There are various 
conceptions of “tuberculoma ” Our notion of tuberculoma is a round, 
sometimes shghtly ovoid, caseated focus, varying in size from a 
bean to an apple These encapsulated piocesses arise because the 
patient cannot produce sufficient resistance to overcome the pi ocess 
completely, but still enough to pi event further spread 

If the tuberculoma is completely quiescent — as manifest by cal- 
cification — resection is not strictly necessary, but a regular check-up 
IS sufficient 

In all other cases lesection of the tubeiculoma is the only ade- 
quate and safe method of treatment because of the danger of 
bronchogenic dissemination In some cases opeiation is decided 
upon on account of the uncertain diagnosis, although the process 
seems quiescent 

(2) Limited non-cavitationcd piocesses which do not heal under con- 
seivative treatment The natural resistance of the patient is an 
impoitant factor when considering whether resection must be em- 
ployed When the past history shows several relapses and a high 
familial incidence, we aie less inclined to operate 

(3) Cavitational piocesses 

(a) One or more cavitational piocesses, not healing under conser- 
vative treatment and less suitable foi non-surgical collapse 
therapj^ Here we aie thinking of cavities in the apical seg- 
ment of the lower lobe and the hilus, which, as we know from 
expel lence, react pooily to collapse The thick- walled cavity 
and the fiooded one aie also not suitable foi intrapleural pneu- 
mothorax 

(&) One 01 more cavitational processes, not healing by conseiva- 
tive tieatment and non-suigical collapse theiapy 

Oveiholt, Woods and Wilson make a distinction between primary and 
secondaiy indications, depending on whethei another method of treat- 
ment than bed rest oi antibiotic therapy has been earned out previously 
Only the last-mentioned indication is to be consideied as secondaiy in 
this lespect, the othei three are piimaiy As bi onchiectasis is either the 
result of a healed tubeiculous pi ocess (and is then to be included among 
the oidinarv cases of bronchiectasis), or is accompanied by tuberculous 
foci 01 cavities, we do not think it necessarj'^ to intioduce a separate in- 
dication foi so-called tubeiculous bi onchiectasis 

Table I gives a survey of the frequency of the vaiious indications 
Among these 300 indications theie were three in whom surgical collapse 
treatment had been carried out prenously one had thoracoplasU^ and 
tv'o had extrapleural pneumothorax 
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The Pic-Opeiative Treatment 

"Perahons are observed 

u segmental lesection Patients aie given pre-operatively high doses of 
itoins, iiiine is made alkaline in connection with blood ^niusLs 
v h ch mav be necessary, and the teaching of lespiratoiy exercises is 
stalled at least one week befoie the opeiation 

The absolute rest couise is inteiiupted befoie the opeiation in order to 
impiove the patient’s geneial condition one month pre-operatively he is 
allowed to get up and about foi 15 minutes twice daily, after some days 
this IS increased to 30 minutes twice daily 
The pie-operative administiation of antitubeiculous antibiotics is im- 
poitant It IS oui piactice to give 1 giam of stieptomycm daily for a 
neek befoie operation In oidei to suppiess common infections, we give 
about 500,000 U penicillin one or two daj^s piior to the operation 


The Opeiation 

All patients aie operated upon in the lateial position, under intratracheal 
anesthesia with pentothal, nitious oxide and curaie The thoiax is 
opened with a Ciafooid incision oi a posteiolateial one, followed by sub- 
periosteal lesection of the fifth oi sixth iib As a matter of routine the 
bronchus is seaiched foi fiist, eithei via the ventral hilus or the inter- 
lobulai fissuie The next step is to find the aitery and to ligate it The 
veins aie only ligated in so fai as is necessaiy in the removal of the seg- 
ment A clamp IS placed on the bionchus, and distally of this clamp the 
bionchus is seveied in stages as fai pioximally as possible, and closed 
aftei each stage with teiminal linen sutuies The bionchial stump is 
always buiied caiefully, either in the pulmonaiy tissue or with a purse- 
stiing sutuie under the pleuia In older to retain sufficient pleura for 
the bronchial stump, the dissection should be done not too far centrally 
but moie peiipheially 

The longh pulmonaiy suiface is always pleuralized by suturing the 
pleuial edges of the lesidual segments In our opinion, complications, 
exudations and adhesions aie limited in this way After every segmental 
resection a single diain is introduced, i caching up to the top of the thorax 
and emerging at the loweimost point of the pleural cavity in the dorsal 

axillary line 

The suction pressure exeited on the drain is usually — 16 cm H 2 O, it 
is removed after three to five days 


The Aftei -Ti eatment 

The patient is kept completely supine for the first 24 hours after the 
opeiation, and oxygen is administered Stieptomycm is given for two to 
three weeks Penicillin is usually stopped one week after the operation 
Coughing IS considered of high importance In order to make this less 
painful, we make full use of analgesics On the day of operation novoc^ine 
IS administered via the intravenous drip instituted previously All pa- 
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tients operated upon remain in the sanatorium for af ter-ti eatment foi 
at least six months and in most cases foi seven to eight months 


TABLE III 

300 Resected lung segments for tuberculosis 


R 134 


Uppei lobe IH 

anterior segment 6 

subsegment anterior segment 1 

apical segment 19 

posterior segment 16 

apicoposterior segment 74 

Middle lobe 0 

Lowei lobe IS 

apical segment 6 

anterobas segment 1 

ci anial subsegment antei lor segment 1 
laterobas segment 2 

posterobas segment 1 

lateio + poster obas segment 1 

all bas segment 1 

Upper + Loiver lobe 7 

apical + posterior segment upper 

lobe + apical segment lower lobe 6 
posterior segment upper lobe + 
apical segment lower lobe 1 


L 166 

Uppei lobe 1S2 

anterior segment 6 

subsegmental anterior segment 3 

apicoposterioi segment 86 

apical subsegment 8 

posterior subsegment 8 

apicoposterioi + anterioi segment 14 

Lingula U 

superior segment 1 

lingual + antei lor segment 3 

Lowei lobe 23 

apical segment 19 

subsegment apical segpnent 2 

anterobas segment 2 

Upper Lowei lobe 11 

apicoposteiior segment upper lobe 

+ apical segment lower lobe 7 

anterior + apicoposteiior segment 
upper lobe + apical segment 
lower lobe 4 


In our series of 300 segmental resections, 418 5 segments were removed 
altogether, of which 224 were on the right and 194 6 on the left A sub- 
segment IS counted as half a segment, the wedge excisions were left out 
of considei ation The apical and posterior segments of the right upper 
lobe count each as one segment, the apical and posterioi subsegment of 
the left upper lobe as a subsegment and the apicoposterioi segment as 
one segment (Tables III and IV give a survey of the number of segments 
removed) The tubeiculous foci suitable foi segmental resection are situ- 
ated mainly in the cianiodorsal segments and also fairly fiequently in the 
anterior segment of the left upper lobe and the apical segment of the 
lower lobe 


Complications and Results 

It IS often difficult to describe what is meant by the teim "complication " 
We do not call a paresis of the diaphragm due to unavoidable post-opera- 
tive adhesions a complication, in contrast to a diaphiagmatic paralj’^sis — 
practically always caused by a lesion of the phrenic nerve — which we do 
considei as such It is also difficult to say when pleuiisy must be called 
a complication We took as a criterion the necessitj’^ — if any — of thoracic 
aspiration after the removal of the dram The difference betiveen pul- 
monaiy collapse and atelectasis is based on the extra or intrabronchial 
character of the causes leading to the falling in of the lung Pulmonarv 
collapse IS radiologicallv characteiized by displacement of the mediastinum 
to the healthy side and b\ the presence of fluid oi air as an extrabronchial 




segments removed segments removed 




1 subsegment =0.5 5egw in total 416.5 
L.apicopost. s = 1 segm, segments were removed 
R opic s. = 1 segm in 300 operations in 

R post 5. =1 segm. 265 patients 


factoi of the collapse In atelectasis the mediastinum is drawn towards 
the diseased side The diffeience between the two is not always easy to 
lecognize, but is of gieat significance from a theiapeutic point of view 
The post-opeiative cguise of 127 segmental resections (42 3 per cent) 
was mo],e or less complicated (78 serious and 49 non-serious complica- 
tions) Table V gives a survey of the various complications 
Apart fi om peiception deafness, bionchopleural fistula, empyema, re- 
activation and spiead of tuberculosis, complications aie not serious and 
satisfactoiy treatment is usually possible Table VT shows the mcidence 
and treatment of bronchopleural fistula These low figures should not 
lead to the conclusion that thoracoplasty gives better results than re- 
resection This table does, however, demonstrate the favourable effect 
of thoracoplasty on bronchopleural fistula 

Table VI further shows the incidence and treatment of local encapsulated 
and diffuse empyemas The diffuse empyemas were always combined with 
bronchopleural fistula 

In most cases of bronchopleural fistula with empyema there were, im- 
mediately following operation, difliculties concerning the expansion of 
the lung, without a bronchopleural fistula being demonstrable, however 
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TABLE V ' major 78 

127 POST-OPERATIVE COMPLICATIONS minor 49 

300 Segmental Resections for Tuberculosis 
(November 16th, 1949 — August 1st, 1963) 

as per February 1st, 1964 
710 mortality 


A PULMONARY 



Number Per Cent I 


Number Per Cent 

Haemorrhage 

11 

3 6 

Reactivation 

9 

3 

Pneumothorax 

11 

36 

(a) homolateral 


7* 

(a) of short duration 


7 

(b) heterolateral 


2** 

(b) tension pneumoth 


4 

Spread 

24 

8 

Pleuntis (reactive) 

33 

11 

(a) homolateral 


21*** 

Collapse 

6 

16 

(b) heterolateral 


8**** 

Atelectasis 

30 

10 

Temporarily positive 



(al of short duration 


28 

sputum 

2 

06 

(b) permanent, partial 


2 

Ulceration bronchial 



Slow expansion 

11 

36 

stump 

3 

1 

(a) cured conserv 


10 

T B bronchitis 

2 

06 

(b) thoracoplasty 



Post-operative stenosis 



necessary 


1 

main bronchus 

1 

03 

Bronchopleural fistula 

6 

2 

Paralysis diaphragm 

7 

23 

Empyema 

8 

26 

Thrombosis pulm art 

1 

03 

(a) diffuse 


6 




(b) partial 


2 





•) 

2 months post-operatively 2 

6 months post-operatively 1 

7 months post-operatively 1 
17 months post-operatively 2 
24 months post-operatively 1 

1 month post-operatively 1 
6 months post-operatively 1 

...) 

2 months post-operatively 1 

3 months post-operatively 1 

4 months post-operatively 4 


6 months post-operatively 2 

7 months post-operatively 1 

8 months post-operatively 2 

9 months post-operatively 1 
10 months post-operatively 1 
12 months post-operatively 2 
14 months post-operatively 1 
16 months post-operatively 1 
18 months post-operatively 1 
20 months post-operatively 2 
27 months post-operatively 1 

«**♦) 

2 months post-operatively 2 
8 months post-operatively 1 


B CARDIOVASCULAR 


Heart complications 


IS 


Number 

2 


irregmlar pulse 
parovysmal tachycardia 


Per Cent 
06 

1 

1 


Thrombosis leg 
Pulmonary embolism 


Kumbcr Per Cent 
6 16 

6 16 


C NEUROLOGICAL 


Horner 

Number Per Cent 

3 1 

Plexus arm 

Number Per Cent 

4 13 

Perception deafness 
(streptomycm) 

3 1 

(operat. side) 



D OTHER 

Progressive disease 
elsewhere (renal t b ) 

Number Per Cent 

2 0 6 Subcut. emphysema 

Wound suppuration 
(ligatures) 

Number 

4 

1 

Per Cent 

13 

03 
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TABLE VI 

Conipluntions of scRmcnlal icbcclion 
RchhUh of heahnent 


liroiicliophu) (il fi»titla 6 

Cuicd Uioiatoplnsty 4 

Still uiuloi tioulmont icscctton 2 

I'Jmpi/cmn 8 

(ft) pnrtml 2 

Cured thoiatoplftsU 1 

consciv tiontfti 1 

(]>) difTu'ic C 

Cuicd tlioiftcoplft'itj 4 

Still under ticfttmonl le-iosoLtion 2 


In one c.i’^c the bronchopleuinl fistula arose a foitnight aftei the opera- 
tion , in tiic other five cases empyema was diagnosed once after one month, 
once aflei two montlis, twice after tliiee months and once aftei four 
months Inadeciuate technique was piesumably an impoitant factor in 
Ihe fust case (No 55G), in contiast to the othei cases in which piobably 
an impoitant place must be attiibuted to tubeiculous infection of the 
iironchial stump and (oi ) the pleuial cavity Incomplete expansion of the 
lung gie.ith piomoles the development of empyema 

The foimation of encapsulated empyemas is piobably only based on 
spread of the tubeiculous infection, because one developed seven months 

and the othei two yeais aftei the opeiation 

Tible VII gives the incidence and couise of leactivation and spr®^ 
the milmonai V tubeiculosis These complications especially annul the re- 
ultrof sermental lesection Th.s table once moie demonstrates that 
tubeiculosis IS a geneiahzed infection and is nevei lemoved completely by 
ruction Ihenpy We believe that the impiovement of the results is 


TABLE VII 

Complications of segmental resection 


Results of treatment 


Rcactnmtion 

(a) homolafcittl 
Re-iesection 

still under tieatment 
Conseiv 

still under tieatment 

(b) hctciolatciaJ 
Conseiv 

still undei tieatment 


Spread 

(a) homolatei at 
Cuied 
le-iesection 
conserv tieatm 
Still undei tieatment 
after re-resection 
after thoracoplasty 
conserv treatm 

(b) heteiolatetal 
Cured 

thoiacoplasty 
conserv treatm 


— /yrnnhating of spread and reactivation 

mainly a matter of prevention and combating 

of tuberculosis abnrtlv after operation or much latei 

tte operation and once after five months 
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Homolateral spread was observed once after two months, once aftei 
three months, four times after four months, twice after five months, once 
aftei seven months, twice after eight months, once after nine months, 
once after 10 months, twice after 12 months, once after 14 months, once 
after 16 months, once after 18 months, twice after 20 months and once 
after 27 months Heterolateral spread was diagnosed twice after two 
months and once after eight months 

This proves that operative trauma is not the decisive factoi for spread 
or reactivation of the infection 

Sputmn convei sion see Table VIII The second and third columns show 
the number of cases m which good results weie obtained aftei supple- 
mentary conservative or siugical treatment alone 


TABLE VIII 

Sputum convei exon S85 patients 
(300 segmental lesections) 

Sputum negative 277 = 97 1 pei cent 

Immediately aftei S R 

Aftei complem cons 

After complem 

surg 


theiapy 

therapy 


263 

11 

IS 




thoracpl 

2 



re-resection 

11 

88 7 pel cent 

3 8 pel cent 

4 5 percent 



It must, howevei, be lemaiked that not all patients with negative spu- 
tum aie cured, because some of them suffer from spiead of the piocess 
or leactivation of old lesions 

Table IX shows that the lesults in cavitational piocesses aie less satis- 
factory than in tuberculomas or caseated foci, when the cases of sputum 
conversion aie classified according to the indications 


Sputum convci 81011 

TABLE IX 

and indications foi segmental i csccfion 
( 300 resections) 



Sputum negative 292 




Sputum 
positive 8 




After 

After 




Immodmlelj 

complem 

complem 


Indication 


after S R cons thempj 

surfr 

lhcmp> 






thorn- 

re-re- 




Number Per Cent 


copl 

Fcction 

Tuberculoma 

44 

39 88 6 

1 

2 

2 

0 

Caseous foci 

168 

166 92 2 

7 

0 

3 

3 

Cavities 

88 






(a) not suitable for non- 







surg collapse thernpi 

60 

60 83 3 

O 

O 

0 

3 

4 

(b) non-surg collapse 







therapv 

28 

24 85 7 

0 

0 

3 

1 


Table X pioves that the numbei of patients with negatne sputum de- 
ci eases as time goes on This is exclusiveh due to reactivation and spread 
of the tuberculosis 
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TABLE X 
S^ctum conversion and ohaervafton time 
286 pflticnta (300 segme ntal resections) 

Sputum negative 277 


Sputum 


Oliiprvntlon tiiiip 

r 

IraiBedIntdy After complem, 

- alter S li, con* therapy 

After complein 
sure therapy 

positive 8 

4 jears 

4 — 3 years 

— 2 years 

2 

33 

2 

26 

0 

3 

thoracopi 

0 

1 

re-resec tfon 

0 

5 

0 

0 

0 

88 

Ih 

6 

1 

4 

2 — Ijcars 

1 >car — G months 

110 

62 

101 

49 

2 

0 

0 

0 

3 

1 

4 

2 


..-.V 4. l/iicii. VVUJ.A. UUXUJJlCtCA^ 

01 partiallj'’ or will be able to do so in the neai future The future, as 
legal ds fitness for work, remains problematic for 9 1 per cent All who 
were not yet completely ft for woik on the date of re-examination (Febru- 
ary 1, 1954), will — apart fiom unexpected circumstances — ^resume their 
work completely m the neai futuie 



TABLE XI 

Scffmental icscction the 

285 patients 
per February 1st, 1964 



Able to work 


100^ fully active 

half-tjDie 

at work in the 

not yet 

life 

job 

near future 

decided 

199 

15 

14 

26 

69 7 per cent 

6 2 per cent 

16 7 per cent 

9 1 per cent 


Investigation of pulmonaiy function has shown that after segmental 
resection the aveiage loss of vital capacity is 348 ml, of maximum re- 
spiratory minute volume 5 7 I , of C U S (Tilfeneau) ml, of vital capacity 
and oxygen uptake on the operated side 5 3 per cent and 6 2 per cent re- 
spectively 

When the results of the pulmonaiy function tests agree with these 
values, we speak of a noiunal functional loss caused by the operation When 
the values have fallen unduly, the loss is considered too great (Table XII) 


TABLE XII 

Pulmonary function tests at least six months after segmental resection for 
tuberculosis in 222 of the 286 patients 

Normal loss 


Loss of function 
too great 


173 


49 


77 9% 


22% 

* 

Paresis diaphr 

Paralysis diaphr 

Pleuritis 

Pneumoth 

Atelect 

Collapse 

Haemothor 

12 

7 

7 

S 

2 

1 

1 

Slow expansion 

Empyema -j- hr pi fistula 
Thrombosis pulm art. 
Operative damage 
pulm. art 

Cause ?? 

3 

6 

2 

1 

8 
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Causes for too great a loss were paresis of the diaphragm in 12 cases 
and paralysis of it in seven Pleurisy was a harmful factor in seven, 
post-operative pneumothorax three, atelectasis two, pulmonary collapse 
once, hemothorax once, delayed expansion three and empyema with bron- 
chopleural fistula five times In two the cause of the bad pulmonary func- 
tion was thrombosis of the pulmonary artery, and once operative tiauma 
of this artery In eight no cause was found for the abnormal reduction in 
pulmonary function A remarkable feature is that in four of post-opera- 
tive hemorrhage the pulmonary function improved following stiepto- 
kinase/streptodomase treatment 


TABLE XIII 
300 Segmental resections 
November 16th, 1949 — August 1st, 1953 
Reaidts of operation, and obsei-vation time 




Good 248 

81 per cent 

Moderate 18 

6 per cent 

Bad 89 

13 per cent 

4 years 

2 

2 (100 ) 

0 

0 

4 — 3 years 

83 

22 ( 66 6) 

4 

7 (212) 

3 — 2 years 

89 

71 ( 79 7) 

4 

14 (16 6) 

2 — 1 years 

121 

98 ( 80 9) 

9 

14 (116) 

1 year — 6 months 

56 

50 ( 90 9) 

1 

4(72) 


All bilateral resections were good except in one with spread after his second S R 
The first S R had been recorded as ‘good’, the second as “bad’ (Nos 701 and 762) 


Table XIII gives the total results of segmental resection The result 
IS considered moderate when the main object of the operation, i e , the 
returning to useful life of a healthy person with negative sputum, is in- 
deed attained, but that complications not requiring suigical treatment 
have affected the general oi local state of the patient to a gi eater oi lesser 
degree Moderate results were caused seven times by paralysis of the 
diaphragm, five times dyspnoea arose when the patient did somewhat 
heavier work, and three times perception deafness occurred due to strep- 
tomycin 

Tension pneumothorax, hemothoiax, unsatisfactory expansion of the 
lung, encapsulated empyema and transient positive sputum were also of 
importance, without an explanation being found for it 

We speak of bad results when the main puipose of segmental resec- 
tion has not been reached, or when the geneial or local condition is seri- 
ously affected due to complications Spread or reactivation was in 32 
cases the cause of failure of segmental resection (in one both spread and 
reactivation) , six times diffuse empyema and once encapsulated empyema 
which was treated by thoracoplasty The latter operation was also neces- 
saiy in one patient because of insufficient expansion of the lung The 
moderate results weie largely due to faulty technique The bad results 
were largely due to spread or reactivation after the tuberculous pulmonary 
process 

Even more than is the case with sputum conversion, the results in pa- 
tients with cavities are worse than in those with caseated foci and tuber- 
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culomatii Table XIII shows that just as m sputum conveision the results 
of sepmcntal icsection become less good with inci easing duiation of the 
obseivation peiiod It seems theiefoie piematuie to pass a definite judg- 
ment on the value of segmental lesection 

Table XIV gives the numbei of patients cuied aftei segmental lesection 
alone, oi aftei this opeiation combined with supplemental y conservative 
or suigical tieatment The pi ognosis was doubtful to bad for only 1 4 per 
cent of those not yet cuied 




TABLE XIV 


Follow-up of 285 patients 

(‘100 ''Cunicntal resections foi tiiliciciilosis pei Fcbruaiv 1st, 1964) 

2G2 

Cured 

(02 pel cent) 

Still under treatment 

23 (8 per cent) 

b> SR 
alone 

b\ S R w itli 
mipplcmcnt- 
ai\ coii'^cn' 
trcntnioiit 

bvSR with Pi ognosis 

supplement- doubtful to 

aij' suigical favourable 

treatment 

Prognosis 
doubtful to 
bad 

Rc-rcsection 6 

Thoiacopl 4 

24 G 

7 

9 19 

4 

8G 5 per cent 

2 4 per cent 

.3 1 pci cent 6 6 per cent 

1 4 per cent 


SUMMARY AND CONCLUSIONS 

The post-opeiative couise of 300 segmental lesections in 285 pa- 

fonts w.th “'irrefclrtr MoTof the" oomph- 

esses was complicated in 127 (4Z o pei cei ; 

cations weie of an innocent oi tiansien the 

In thiee cases peiception deafness occui d consequent^up 

loutine stieptomycm tieatmen cured six diffuse em- 

two encapsulated empyemata whic , pom of them 

pyemata with bionchopleuia s ^ a w under treatment 

lecoveied aftei thoiacoplas y, an puj^onary tuberculosis oc- 
after ,e-iesection Ah cases of reachvation are 

cuued in nine, spread i" ^ already recovered, 

«;herXr''"ht.ve OI after supplementary surgical treat- 
TL follow-up examination m pei cent 

fve sputum The The percentage 

:f„e" putum — es somewhat with increasing duration of 

More"thaf"c"ent have resumed their work or will do so in 

the near future uulmonaiy function was no gieatei 

In nearly 80 pei cent ^mental resection 

Tthr rho'haTu—^:— > reseofon 02 per cent weie 
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cm ed at the time of re-examination, which was at least six months 
after the operation For only 1 4 per cent the prognosis was doubt- 
ful to bad 

(7) The final result of segmental resection was good in 81 per cent of 
cases The lesults were here also better for tuberculomata and 
caseated foci than for cavitational processes The number of good 
results decreases with increasing time of observation 

(8) Up to Febiuary 1, 1954 there was no fatal case among the senes 
discussed, either post-operatively or during follow-up 

RESUMEN 

1 La evolucion postoperatoria de 300 resecciones segmentarias en 286 
enfermos con tuberculoma, focos locahzados caseosos o procesos cavitarios, 
se complied en 127 (42 3 por ciento) La mayoria de las comphcaciones 
fue de naturaleza transitoria e intrascendentes 

2 En tres casos ocurrid sordera de peicepcidn despues del uso de rutina 
de estreptomicina (maximo 20 grms ) Fuera de dos empiemas encapsu- 
lados que se curaron, se observaron seis empiemas difusoscon fistula bron- 
copleural Cuatro de ellos se recuperaron despues detoracoplastia y dos 
estdn aun bajo tratamiento despues de re-resecci6n La reactivacidn de 
la tuberculosis pumonar ocurrid en nueve y la diseminacidn en 24 enfermos 
Todos los casos de reactivacion estan aun bajo tratamiento Once casos 
con reactivacidn se han recuperado ya seapor medios conservadores o 
despues de tratamiento quiiurgico suplementario 

3 Segun la prosecusidn de los enfermos, 97 1 de los enfermos tuvieron 
esputos negativos Los resultados fueron mejores en los-casos de focos 
caseosos y en los tuberculomas que en los procesos excavados El porcen- 
taje de esputos negativos decrece algo al aumentar el tiempo de obser- 
vacion 

4 Mds del 90 poi ciento han vuelto a su trabajo o lo haian en el future 
proximo 

6 En casi el 80 por ciento la perdida de la funcidn pulmonar no fue 
mayor de lo espeiado despues de reseccidn segmental la 

6 De los que sufrieion reseccidn segmentaria, 92 por ciento estaban 
curados al ser re-examinados, lo que fue por lo menos seis meses des- 
pues de la opeiacidn Solamente paia el 1 4 por ciento el prondstico fue 
dudoso o male 

7 El lesultado final de la leseccidn segmentaria fue bueno en 81 por 
ciento de los casos Los lesultados fuel on tambien mejores-para los tuber- 
culomas y los focos caseosos que para los excavados El numero de buenos 
resultados dismmuye al aumentar el tiempo de la observacion 

8 Hasta e lo de Febreio de 1954, no ha habido un caso fatal en la 
seiie que se discute, ya sea postopeiatoriamente o durante la prosecusidn 

RESUME 

1 Les suites opeiatoiies de 300 resections segmentaires pratiquees 
chez 285 malades poui tubeiculome fover caseeux localise, ou lesi on 
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cavilniro, fuient J'objet de complications chez 127 d'entre eux (42 3%) 
La plupai t de ces complications furent benignes et ephemeres 

2 Dans tiois cas, une surdite appaiut, a la suite du traitement syste- 
malique par la streptomycine En dehors de deux pleuresies purulentes 
enkvstees, qui fuieni traitees, qui fuient traitees, on observa six cas de 
pleuiesiG purulentes avec fistule bronchopleurale Quatre d’entre elles 
PTueriient apies thoiacoplastie et deux sont encoie actuellement en traite- 
ment api es une nouvelle exeiese Une rechute de la tuberculose pulmo- 
naiie survint chez neuf malades et un ensemencement chez 24 Tous les 
cas de lechutes sont actuallement en cours de tiaitement Onze cas qui 
a\ai ent en des piopagati'on a distance ont completement gueri, soit par 
le simple traitement medical, soit apres une nouvelle intervention chirur- 
iTicale 

3 Lois de I’examen complet, 97,1% des malades avaient negative leur 
expectoiation Les resultats fuient superieurs dans les cas de foyer 
caseeux et de tubeiculome a ceux ou il existait une cavite H y eut une 
certaine diminution du pouicentage des expectorations negatives, ^ mesure 
qu’augmenta le temps d'observation 

4 Plus de 90% des malades ont repris leur occupation professionnelle 
ou sont sui le point de le faire 

6 Dans pres de 80% des cas, on n’a pas eu a deplorer une diminution 
de la fonction pulmonaire superieure a ce qu'on peut attendre a la suite 
d'une lesection segmentaiie 

6 Parmi les malades qui ont subi une resection segmentaire, 92% se 
montrerent gueiis lois d’un nouvel examen qui fut pratique au moms six 
mois apies I’operation Ce n’est que dans 1,4% des cas que le pronostic 
etait douteux ou mauvais. 

7 Le resultat final des lesections segmentaires se montra favorable dans 
81% des cas Les rdsultats la aussi fuient meilleurs pour les tuberculoma 
et les foyers cas4eux que pour les foyers cavitaires La quantity des 
rdsultats favorables diminua a mesuze qu’augmentait le temps d’observa- 
tion 

8 A la date du ler fevrier 1954, il n’y eut aucune mortalitd parmi les 
cas qui sont etudies, soit apres reparation, soit au couis de la surveillance 
consecutive 
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Intrapleural Enzymatic Debridement With Tryptar 

HAWLEY H SEILER, M D , F C C P 
Tampa, Florida 


Of the various comphcations which may occur as a result of pulmonary 
tuberculosis, thoracic empyema has always been one of the most difficult 
to successfully combat All physicians experienced m the treatment of 
this condition can recall the numerous aspirations, pleural lavage and 
diainage procedures frequently required and the usually futile attempts 
to obliterate the infected pleural space and re-expand the lung 

Stei ihzation of the space became possible m ceitain instances with 
the increased use of the various antibiotic drugs This proceduie per se, 
however, could not usually produce a cure because of the inability of the 
lung to re-expand as a result of the thick, fibious membrane holdmg it 
captive Extensive thoracoplasty was often resorted to in an effort to 
appose the chest wall to the unexpandable lung and thereby obliterate 
the empyema space Surgical decortication of the inflammatoiy peel was 
applied to cases of tuberculous fibrothorax following the successful results 
obtained by this form of treatment when used in non-tubei culous condi- 
tions The results with decortication in the tuberculous group were less 
successful than in non-tuberculous cases because of the inability to sterilize 
the empyema space preoperatively 

Reiser, Roettig and Curtis^ approached this pioblem by utilizing the 
pancreatic enzyme trypsin as a debriding agent This substance was in- 
jected into the empyema cavity in an effort to digest the shaggy, pyogenic 
membrane by its pioteolytic action, hoping the law infected suiface 
thereby exposed might be made amenable to treatment by antibiotic di ugs 
By controlling the infection, decortication could be made a safei and 
more successful procedure Of the initial six cases of mixed tuberculous 
empyema reported by these authors, two obtained a complete cure of 
empyema using tijqpsin alone, while the others showed a decrease in vis- 
cosity and clearing of the fluid Positive fluid became negative in four 
instances An additional 10 cases were reported by Roettig, Reiser, Habeeb 
and Maik" in March, 1952, ^vlth similai good results 

Action of Ti'yptar These workers^ ~ have studied the action of tiypsin 
in vitio and in v^vo and have noted the rapid liquefaction of fibrin 
clots and deciease in viscosity of the empyema fluid Crystalline trypsin 
injected mtrapleui ally in dogs causes prompt pleural effusion which le- 
solves vuthin one week leaving no detectable residual pleural reaction 
It will also digest othei dead tissue such as muscle, blood vessels, skin and 
fascia, but will not attack Imng cells This is of considerable importance 
and denotes the relative safety in using tiypsin as compared to the pro- 
teoljd;ic enzjTnes of stieptococcal oiigm against which the body has no 

Jliterial used in the stud\ was tr^pta^, a pure crjstalline tr\’psin, supplied by The 

Armour Laboratories 

Presented at the annual meeting of the Southern Trudeau Societj, (Miami Beach. 

Florida) September 12, 1952 
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‘‘«d viscid nuclGopiotein of the pyogenic 
nienibiaiie aic icadily digested leaving exposed a law, clean pleuil sui- 

aco Empyema fluid changes in chaiactei fiom a thick pus to a thin 
watciy, Rightly tuibid fluid which eventually becomes ambei oi stiaw’ 
coloicd Giosbly bloody changes aie noted aftei several days of treaW 
and indicate debiidcmcnt of the inflammatoiy membiane and action of 
the trypsin on the exposed pleuial suiface 

In the majoiitv of cases, pleuial fluid becomes bacteiiologically nega- 
tive on smeai and cultuie foi acid-fast and othei oiganisms It is believed 
that tiypsin in itself is not bacteiicidal but causes sterilization of the 
^pacc thiough its debiiding action by depriving bacteria of culture media 
needed for growth. 

Side Effccis A hislamine-like reaction has been noted when trypsin 
IS administcicd paienteiallv Transient temperature elevation and in- 
crease in the pulse late occui Slight hypotension may be noted Admin- 
istiation of an anti-histaniinic prior to the use of trypsin will protect 
against these manifestations Pam may occur when trypsin comes in 
contact with the healtln pleuial suiface No instance of severe sensitivity 
pioduced by the preparation has been noted 

Results obtained by Koettig, Reiser, Habeeb and Mark were so promis- 
ing .IS to encouiage other workers to employ this method in the treatment 
of empyema Only one of then 17 cases could be classed as a complete 
failure Six cases showed ie-e\pansion of the lung using tiyptai alone 
In all of these cases, empyema had been present for a period of less than 
SIX months prior to treatment In the remaining cases, success was 
measured in terms of rapid decrease in the viscosity of the empyema 
fluid, lj''sis of the pyogenic membiane and sterilization of the space Some 
of these cases went on to complete cure thiough supplementary surgical 
procedures such as decortication Results were more satisfactory in the 
non-tuber culous or mixed infections Subsequent direct inspection of the 
pleura in five cases showed it to be clean and glistening Viscosity of the 
empyema fluid decreased in all 17 cases and sterilization of the space was 
noted in 12 of the 13 instances in which organisms had been present prior 
to treatment The average time required for this conversion was 10 days 
Although the occurrence of bronchopleural fistula was not noted fol- 
lowing the use of trypsin, this eventuality must be kept in mind when 
enzymatic debridement is employed in the immediate postoperative period 
Its use postopei atively should probably be withheld until bronchial heal- 
ing has occurred McCioskey and Hardin^ used tryptic debridement in 
the treatment of clotted hemothorax two weeks following spontaneous 
rupture of a syphilitic aneurysm of the ascending aorta Thoracotomy 
was subsequently performed and revealed the point of rupture of the 
aortic aneurysm was sealed over by adherent lung Trypsin had produced 
an effective lysis of the clotted hemothorax but apparently did not inter- 
fere with the reparative process between the lung and the ruptured 

Following the lead of Roettig and his co-workers, the author w^as en- 
couraged to use this method of treatment in certain instances of tuber- 
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culous, non-tuberculous and mixed infection empyema The technique of 
tieatment vaiied somewhat in the fact that an indwelling number 16 
Flench catheter intei costal tube was used in most of the present cases 
The tube was clamped for eight to 12 hours following instillation of the 
ti 3 ^psin and was connected to a negative piessure suction apparatus when 
reopened Patients weie instiucted to change position frequently Bena- 
dryl, 50 mg, was given before each tieatment and as required subse- 
quently The tiypsin used was tiyptar, a puie crystalline tiypsin 

Case Revolts 

Case 1 F M , a 31 yeai old white female, was seen on Novembei 2, 1961, with left 
tuberculous empyema, the result of an unexpanded therapeutic pneumothorax The 
patient had been under ti’eatment for tuberculosis rntennittently since 1947 with 
periods of sanatorium care, streptomycin and para-aminosalicylic acid, pneumothorax 
and aspirations of pleural effusion Therapeutic pneumothorax had been instituted 
in July, 1960, and thin, clear pleural effusion was noted in October, 1960 The fluid 
remained thin and small in quantity until the fall of 1961 Left thoracentesis on 
November 8, 1961, yielded thick, yellow pus which was positive for acid-fast bacilli 
on smear and culture, but negative for other organisms X-ray film at this time 
showed the left lung to be 60 per cent collapsed and held captive by a 3-4 mm in- 


FIGURE 1 


FIGURE 2 



Fiffinc 1—Casc 1 Tuberculous empyema, left Roentgenogram prior to treatment 
with trvptar Figure 2 — Case 1 Tuberculous omp\ema, left Roentgenogram follow- 
ing second instillation tr\ptar Intercostal tube in place 
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flurnmn^ry pod The pneumothorax space was approximately 50 per cent filled -with 
fluid Following admission to tlic Tampa municipal Hospital a number 16 French 
cauic^r as inserted into the left third interspace for the purpose of closed drainage 
and 260 cc of pus %vcrc evacuated after -uluch 260.000 units of tryptar dissolved 
m 26 cc of Sorensen's phosphate hulTer solution were instilled through the tube which 
was then clamped olT for a 12 hour perioil This procedure was repeated daily for 
four davs Upon each occasion, the chest tube was connected to the suction apparatus 
for several hours prior to instillation of tiwptar Thick coagulum and proteolytic debns 
could bo noted returning through the tubing on each occasion and by the end of 48 
hours the thick pus had changed in consistency to a thin, white, turbid fluid Long 
membranous strands wore found in the bottom of the drainage bottle representing 
desquamated inflammatorv pool A pinkish tinge to the fluid W'as noted following the 
tliird instillation X-ra\ film at the end of 48 hours showed the lung to be approxi- 
mately 90 per cent exp inded Six davs following the first course of 1,000,000 units, 
a second course was gMon, again consisting of four daily administrations of 250,000 
units each This was done in an cfTort to obliterate a small residual space The inter- 
costal tulio was removed Smear and culture for acid-fast bacilli wore negative on the 
10th dav following the initial instillation of tryptar 

Since trealmenl, the lung has remained expanded and there has been no evidence 
of the recurrence of the cmpvcma In this instance it appeared that the most significant 
benefit from trvptic debiidcment occurred during the first few days of treatment. 


Ca'to S J G , a 3t vear old white male, w'as admitted to the Southwest Florida 
Tuborciilo-Jis Hospital on November 3, 1951, for his fifth period of sanatorium care 
Pulmonary tuberculosis was first diaprnosed in Mnj% 1945 Therapeutic left pneumo- 
thorax wiis instituted in August, 1948, and continued until July, 1960, at which time 
it was abandoned due to fluid accumulation and spread of disease to the right lung 
Fluid was aspiiatcd from the left chest with fanly good re-expansion of the lung 
Right pneumothoiax w'as thereupon initiated and continued for nine months at which 
time it became neccssaiy to discontinue because of occurience of spontaneous pneumo- 
thorax following a refill 

At the time of the picsent admission, the right lung had completely re-expanded 
but there was noted a 50 per cent collapse of the left lung and the presence of a fluid 
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FIGURE 3 — Case 1 Tuberculous empyema, left 
debridement with tryptar 



Final result following enzymatic 
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level Grossly purulent fluid (800 cc ) was removed on January 21, 1952, and a num- 
ber 16 French catheter was inserted into the left pleural cavity, sixth intercostal 
space, posterior axillary line, and connected to the negative pressure suction apparatus 
The fluid was positive on culture for acid-fast oiganisms Tryptar, 260,000 units, was 
introduced through the chest tube on four occasions, January 21, 22, 24 and 26, and 
left in the pleural space for a period of eight to 12 hours on each occasion, the chest 
tube being clamped off during this period The empyema fluid became progressively 
thinner and tended to lose its grossly purulent character Re-expansion of the lung 
occurred and the chest tube was removed The lung has remained expanded in this 
case with no evidence of recurrence of fluid fonnation 

Although the left pneumothorax and pleural effusion in this case were of several 





FIGURE 4 — Case 2 Tuberculous empyema, left Roentgenogram prior to treatment 
with tryptar 



FIGUM 6-^aso 2 Tuberculous empyema, left Roentgenogram follovung fourth 
instillation of tryptar Intercostal tube in place 
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\onr’s duration, tlic cmpjema was probably of rather recent origin This case retire. 

cntifc* lAn*- i I*-. _ . .. . t <• . - . O*** voovi 


sonts \\hnt appears to be a rathoi rapid cure of a tubeiculous empyema 



strofdomvcin and paia-.imtnosaJicvbc acid was gnven On February 19 1962, the 
apicnNposlciior sopment of tlie left upper lobe was removed The operation was un- 
e\cntful, but failure of complete re-e\pnnsion occurred postoperatively and a residual 
apical space persisted On March 10, 1962, 21 days postoperatively, an intercostal 
tube was placed in the first anterior intei space, left, and connected to the continuous 
nepatne suction apparatus The lung still failed to re.expand completely and the 
tube was removed on Mnich 18, 1062 On Mai eh 28, 1962, chest aspiration yielded 
purulent (luid Culture of the fluid produced staphylococcus and gram negative bacilli, 
prohablv protcus These organisms weie lesistant in vitro to penicillin, bacitracin, 
slroplomjcin, cbloronncclin, nurcomjcin and terramycm No acid-fast bacilli were 
cultured 

At the time of this aspiration, trypUir, 250,000 units, was placed mthin the empyema 
space Tins was repented dnilj' for four consecutive days wnth progressive cleanng 
and decrease m Mscositv of tlic fluid After a lapse of one w'eek, a small amount of 
residual fluid and air sjmcc persisted and the same dosage was again administered 
on two occasions Ihioe dais apart 

The patient has icninincd well and, although an apical cap persists on x-ray in- 
spection, fluid can no longer be obtained on aspiration She has subsequently been 
discharged ns arrested 


Cane 4 V W , a 38 year old w lute female, had been treated intermittently since 
]04] foi pulmonurv tuberculosis Left theinpeutic pneumothorax w'as instituted in 
1912 and continued until the present time In January, 1961, left pleural effusion de- 
\ eloped and was ticatcd by menus of periodic aspiration She was admitted to the 
Southwest Floiidn Tuberculosis Hospital in Janpaiv, 1962, by which time the pleural 
cfTiiston bad become puiulcnt Cultuic was positive for Staphylococcus aureus, but 
negatne for tubercle bacilli , „ . . ^ j ^ j 

An intei costal tube was inscited m the first mtei space anteriorly and connected 
to the suction apparatus Tw'O courses of tiyptai w-eie administered consisting of one 
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figure 6 — Case 2 Tuberculous 
completion of treatment with tryptar 



Roentgenogram one month following 


empyema, left 

Pleural space obliterated 
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million units each Foi the first couise, 260,000 units per injection were given on 
March IS, 14, 16 and 18 The tryptar was left in the chest with the tube closed for 
periods ranging from eight to 12 hours when the chest tube was again connected to 
the negative pressure suction machine in an effort to remove the fluid and debris and 
re-expand the lung The fluid became somewhat less viscid in character, but stiU re- 
mained grossly purulent. After the thud injection, the fluid was blooa-tinged Re- 
expansion of the lung did not occur The second course of tryptar consisted of 260,000 
units, given on April 20, 21, 22 and 23 The lung did not re-expand No growth of 
organisms was obtoined, however, following the first course of tryptar In retrospect, 
one could probably not hope for re-expansion in this case, the condition having been 
in existence for a period considerably in excess of the six month limit defined by 
Roettig, Reiser, Habeeb and Mark 

Severe headache, malaise and temperature elevation to 100 to 101° F followed each 
mstillation of the tryptar in this case, the reaction eventually being controlled by the 
administration of benadryl prior to the tryptar and subsequently as recfuired 

Surgical decortication was eventually required in this patient and was performed 
on September 2, 1962 It is felt that tryptar materially added to the safety of de- 
cortication by ite sterilizing action on the pleural fluid A third series of eight injec- 
tions of tryptar (260,000 units each) was administered just prior to surgery 

Case 5 F W , a 37 year old white female, was known to have had tuberculosis since 
1949 Following a year of sanatorium care during 1960-1961 and treatment with strep- 
tomycin and pneumoperitoneum, she was discharged In October, 1961, left spontaneous 
pneumothorax occurred which rapidly progressed to hydropneumothorax and empyema 
On admission to the Southwest Florida Tuberculosis Hospital on December 6 1961, 
the left chest fluid was grossly purulent and positive on culture for acid-fast bacilli, 
B pyocyaneus and hemolytic Staphylococcus albus X-ray film at that time suggested 
a destroyed left lung with associated empyema Because of the fluid, however, lung 
detail could not be seen satisfactorily Despite the probable extensive, underlying pul- 
monary pathology, it was decided to attempt a trial of enzymatic debiidenient with 
tryptar Accordingly, eight instillations of 260,000 units each (total 2,000,000 units) 
were administered on successive days following the insertion of an intercostal tube 
in the left third intercostal space, anterior axillary line Tryptar was left in the space 
for eight to 12 hours on each occasion after which suction was applied to the chest 
tube 

No notable re-expansion of the lung occuiied in this case, and none could be ex- 
pected in view of the underlying pulmonary disease Temporary decrease in the vis- 
cosity of the fluid was noted and no gro-^h of organisms was obtained following 
completion of the series of treatments with tryptar 

Obliteration of the pleural space readily occurred folloiving open drainage and she 
has subsequently been rehabilitated by Schede thoracoplasty It is felt that instillation 
of tryptar contributed materially to the good result obtained 

Case 6 G S , a 26 year old white male, was seen in consultation on May 19, 1962, 
with a history of insidious onset of bilateral pleural effusion, pericardial effusion 
dyspnea and chest pain It had become necessary to aspirate each pleural space al 



FIGURE 7 FIGURE 8 

Figure 7 — Case 3 Non-tuberculous empjenia following segmental resection for tuber- 
culosis Roentgenogram prior to treatment wnth triqitar Figure S-^asc 3 Non- 
^berculous empjema following segmental resection for tuberculosis Roentgenogram 
following enzymatic debridement ivith tryptar 
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ternately every Iavo oj, thiee days at which time a liter or more of clear straw-colored 
fluid was withdra^vn with temporary lelief of dyspnea This proce^urrhLd bLn 
cained out for a peiiod of about thiee weeks with no evidence^of decrease m the 
foimation The fluid was negative on all examinations for malignant 
organisms, and fungi No giowth of organisms was ob^ned 
at any time Physical examination, except for the chest, and other laboratory tests 
including agglutinations, weie all within normal limits Biopsy of an enlarged cervical 
lymph gland w^as also negative 

Despite the puzzling nature of this case and oui inability to diagnose the under- 
lying cause of the polyseiositis, it was felt mandatory to in some way combat the 
excessive pleuial effusion and associated piotein loss and discomfort to the patient. 
Accordingly, a number 16 French catheter was inserted first into the left pleural 
cavity tluough the ninth intei costal space, mid-axilIary line and connected to the 
continuous suction apparatus The tube was left in place for four days Fibrin balls 
and sediment plugged the tube It was decided to instill tryptar with two objectives 
in mind, to proteolyze the sediment allowing better drainage of fluid and perhaps irri- 
tate the pleural surfaces sufficiently to cause symphysis, thus arresting the formation 
of pleural fluid This result was realized Following removal of the chest tube, the 
pleural pocket was no longer noted and aspiration of a small amount of fluid from 
the left chest was required on only one subsequent occasion 

It was decided to carry out a similar procedure on the right side and this was 
accomplished with similar good results, although somewhat more time was required 
than on the left side 

Just how much credit can be given to tryptai m this case is difficult to evaluate. 
The same result might have been obtained by intercostal drainage alone Tryptar, 
260,000 units, was instilled only once on each side Following this, on each occasion, 
he experienced malaise, rather severe chest pain on the side of the injection and 
moderate elevation of temperature The pleural fluid became pink, indicative of tryptic 
action on the raw pleural surface 


Case 7 E T , a 32 year old white female, developed pulmonary tuberculosis in July, 
1946 Since that time, most of her life had been devoted to the treatment of this con- 
dition in and out of various sanatoria Treatments included bilateral pneumothorax, 
antibiotic therapy, left thoracoplasty (1947), and right extrapleural pneumothorax 
(1948) She did well until March, 1962, at which time she developed fluid in the right 
extrapleural space which soon became purulent This was treated fay open drainage 
in April, 1962, and a tube has remained in place until the present time Admission to 
W T Edwards Tuberculosis Hospital, Tallahassee, Florida, was on June 24, 1962 
On August 16, 1962, a course of tryptar was given consisting of 10 daily mjectio^ 
of 260,000 units into the light extrapleural space A marked decrease in the viscosity 
and purulent character of the drainage was noted, but complete lung re-expansion 
did not occur The drainage material was blood-tinged on several occasions Some 
difficulty was experienced in retaining the tryptar because of the open drainage Plug- 
ging the drainage tract with gauze was attempted 



figure 9 


figure 10 


FIGURE 11 


m / Pr.c:t Tinpumothorax empyema with intercostal tube m place prepara- 

4 Post-pne^otnorax erapy Post-pneumothorax empyema 

g^no^am subsequent to uncomplicated surgical decortication 
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Although theie was improvement in general well-being and a deciease in toxicity 
in this patient, as well as improvement in the character of the empyema fluid, results 
can not be classified as successful The fact that the upper part of the lung had been 
compressed for four yeais with associated fibrosis and contraction would naturally 
mitigate against the possibility of re-expansion by tryptar in this case Impioveraent, 
therefore, can only be measured in terms of decreased viscosity and sterilization of the 
fluid 

Case S A H , a 43 year old colored male, underwent right uppei lobectomy for 
a post-pneumonia chionic lung abscess at Tampa Negro Hospital on August 6, 1952 
The surgical proceduie and immediate convalescence were uneventful On the 12th 
postoperative day the presence of bionchopleural fistula was suspected and within 48 
houis a definite diagnosis of empyema was established He was coughing up thick 
dark material characteristic of bronchopleuial fistula and the chest x-ray film re- 
vealed a large right upper empyema space with a fluid level Thick brown pus was 
aspirated from the post-resection space, this fluid being negative for giowth of or- 
ganisms on culture, piobably as a lesult of intensive pre- and postoperative anti- 
biotic therapy 

Despite the presence of an obvious bronchopleural fistula, it was decided to treat 
with tiyptar through closed intercostal drainage A number 16 French catheter was 
inserted into the empyema space in the anteiior right first interspace, mid-claviculai 
line, and connected to the continuous negative pressure suction apparatus 250,000 
units of tryptai were instilled through the tube daily which was then clamped off 
for a period of eight to 12 hours to allow for maximum effect of the enzyme Prior 
to injection of tiyptar, the space was iriigated with saline on each occasion until 
returned clear Trj^itar instillation was performed for eight consecutive days with 
progressive thinning and decrease in the viscosity of the fluid as well as le-expansion 
of the lemaimng middle and lower lobes with obliteration of the space Organisms 
were not cultured at any time 

This case must be classed as non-tubeiculous empyema inasmuch as the tubercle 
bacillus was never demonstrated during his pulmonary ailment pnor to surgery oi 
subsequently The rapid cure of postoperative empyema which may be expected fol- 
lowing the use of tryptar is well demonstiated by this case The presence of a broncho- 
pleural fistula did not appear to contraindicate its use and this readily closed during 
the course of tryptar therapy 

SUMMARY AND CONCLUSIONS 

The cases piesented illustrate some of the situations in which the pan- 
el eatic enzyme trypsin can be used for the puipiose of selective intra- 



FIGURE 12 FIGURE 13 

Figure 1C — Case 8 Lung abscess right upper lobe Preoperatne roentgenogram 
Figure IS — Case S Lung abscess Roentgenogram subsequent to right upper lobectomj 
complicated h\ broncho-pleural fistula and empjema Intercostal tube in place for closed 
drainage and instillation of trjptar 
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pleuial proteolytic debridement These included tuberculous empyema, 
tubeiculous infection of the extrapleural space, mixed tuberculous empy- 
ema, non-tuberculous empyema following lesection for tuberculosis, non- 
tubeiculous postopeiative empyema, and non-specific bilateral pleural 
effusion of an mdeteiminant nature 

Complete cure was obtained in the two cases of tuberculous empyema 
and the two cases of postopeiative empyema, and almost complete relief 
obtained in the case of bilateral effusion of unknown origin Impiovement 
as manifested by decrease in viscosity and sterilization of the fluid was 
noted in the othei thiee cases and contributed to eventual good surgical 
results in this manner Following these initial encouraging experiences, 
tryptic debiidement has subsequently been employed in an additional 22 
patients with comparable results In addition to the above mentioned 
indications, this method has been successfully used in the treatment of 
postoperative and traumatic hemothorax 

It is concluded that tryptic debridement is a valuable adjunct in the 
treatment of intrapleural rnfectrons and hemothorax and is deserving 
of more widespread usage Side effects are few and inconsequential Its 
use is not necessarily contraindicated in the presence of bronchopleural 
fistula 

RESUMEN 

Los casos que se presentan ejemplifican algunas de las condiciones en 
que la enzima tripsina pancredtica, puede usarse para obtener la des 
bridacion proteolftica intrapleural selectiva Tales condiciones incluyen 
el empiema tuberculoso, la mfeccion tuberculosa del espacio extrapleural, 





the empyema space 
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el empiema rmxto tuberculoso, el empiema no tubeiculoso despues de 
reseccion por tuberculosis, el empiema postoperatorio no tuberculoso y 
el derrame pleural bilateial no especifico, de naturaleza indeterminada 
Se obtuvo una cura completa en dos casos de empiema tubeiculoso y 
en dos casos de empiemapostoperatorio, un alivio casi complete se obtuvo 
en el caso de derrame pleural bilateral de naturaleza desconocida Se noto 
la mejorla por el decrecimiento de la viscosidad y la esterilizacion del 
Hquido se noto en los otros tres casos y contribuyo a los buenos lesultados 
quirurgico logrados 

Despu§s de estos alentadores imciales la desbridacion trlptica se empleo 
en otros 22 enfermos con resultados comparables Ademas, de las indi- 
caciones ya mencionadas este metodo se ha empleado con §xito en el 
tratamiento del hemotorax postoperatorio y traumatico 

Se concluye que la desbridacion triptica es un agregado valioso en las 
infecciones intrapleurales y en el hemotorax y que merece un uso mds 
extenso Los efectos colaterales son pocos y sin consecuencias Su uso 
no estd necesariamente contramdicado en presencia de fistula bionco- 
pleural 

RESUME 

L’auteui presente certains cas oh la trypsme pent etie utilisde poui 
provoquer une action protdolytique Ces cas comprenaient une pleuiesie 
puiulente tuberculeuse , une infection tuberculeuse de cavite extia-pleuiale , 
une pleuresie purulente tubeiculeuse avec geimes associes, une complica- 
tion pleurale infectieuse et non tuberculeuse sui venue k la suite d’exerese 
pour tuberculose , une pleuresie purulente post-operatoii e non tuberculeuse , 
et un epanchement pleuial bilateral de nature indeteiminee Une gudrison 
complete fut obtenue dans les deux cas de pleurdsies purulentes tubei- 
culeuses et dans les deux cas de pleuresie purulente post-operatoire, et 
une guerison presque complete dans le cas d’ epanchement bilatdral d’origine 
indeterminee Dans les trois autres cas, on put notei une amelioration 
caractdrisde par la diminution de la viscosite du liquide, et sa sterilisa- 
tion, ce qui contribua a de bons lesultats chiiuigicaux ulterieuis 

A la suite de cet essai encourageant, la tiypsine fut utihsee successive- 
ment chez 22 autres malades, avec des idsultats comparables En outie 
des indications qui viennent d’etie mentionnees, la methode a ete utilisee 
avec succes pour traitei des hemothorax post-operatoires ou traumatiques 
L’ auteur conclut que Taction protdolytique de la tiypsine est un aux- 
iliaire de valeur dans le traitement des infections intrapleurales et des 
hdmothoiax, et que son usage devrait etie plus etendu Les complications 
de ce tiaitement sont minimes, et pratiquement negligeables L’ existence 
d’une fistule broncho-pleurale n’est pas une conti e-indication formelle 
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Topical Hydrocortisone 
in Pleuropericardial Exudations 

CAMILLO B BALLABIO, M D . GIOVANNI SALA, MD and 
ALFONSO AMIRA, MD 

Milan, Italy 

The anti-mflammatory and antiexudative properties of hydrocortisone, 
both systemic and topical, have been well established by numerous inves- 
tigatois Similarly, it has been established that pharmacologically local 
hydrocortisone is far more active than cortisone 

On the basis of a lepoit by Hollander et al ^ of remarkable improve- 
ment with the use of hydiocortisone acetate in a case of pleural effusion 
complicating lupus ei3d;hematosus, we weie induced to try the hormone 
locally in seiositis complicating rheumatic fever Favorable results were 
obtained, which were published in preliminary reports 2 . s A fuller re- 
port was submitted to the International Congress of Rheumatic Diseases 
in Geneva, in 1953 

Case Matenal 

Seven patients with unilateral or bilateral pleurisy and three with 
pleuropeiicaiditis have been treated to date All of the pleural complica- 
tions were exudative, and for the most part of rheumatic origin Seven 
of the 10 had previously been treated with cortisone acetate by intra- 
muscular injection The latter produced the usual general impiovement 
but could not completely suppress the serosal effusion Phenylbutazone 
in one had produced only partial improvement Another had been treated 
for a few days with streptomycin and isoniazid, without success, the pri- 
mary exudate had localized in both the pleurae and the pericardium The 
10th had pleural effusion following therapeutic pneumothorax for a cir- 
cumscribed cavernous tuberculous lesion 

Technic 

Following partial drainage of the cavity, where necessary, from 75 to 
100 mg of hydrocortisone acetate was introduced Usually only one in- 
jection of hydrocortisone was given, in some cases, in which initial re- 
sults were only partially successful, the injection was repeated once, and 
m rare instances twice, at six to eight-day intervals 

Laboratory Studies 

In addition to the clinical observations, the morphologic pattern of the 
cellular elements, as well as the relative viscosity" and mucoprotein con- 
tent of the exudate® were studied In addition, the following factois in 
the seium, in which the authors were particularly interested weie studied 
total polysaccharides, mucoproteins® and sedimentation rate (Westergren 
method) 

the Rheumatological Depaitment of the Chnica Medica della Universita di 
Milano, directed by Professor Luigi Villa 
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Results 

The treatment produced a favorable effect in all of the patients Exuda- 
tion disappeared completely within one, two oi three weeks, depending 
on the seriousness of the case 

Roentgenographic evidence of improvement in Case 3 is shown in figuie 
1 Treatment with topical hydrocortisone in the pleura was followed by 
reduction of exudate, in both the pleural and pericardial cavities This 
effect was also observed in Case 5 The hormone is thought to reach the 
pericardial cavity either directly or by transmission via the lymphatic 
system 

In figure 2, the effect obtained by means of introduction of hydrocorti- 
sone acetate directly into the pericardial cavity is shown In this patient, 
two further injections, into the pleural cavity, were later given Therapy 
resulted in definite and lasting improvement 

Favorable results in a case of primary pleuropericardial serositis aie 
depicted radiographically in figure 3 The initial injection into the peii- 
cardial space was followed by an injection into the pleural cavity The 
patient was much improved within two weeks 

Unlike the response to intra-articular administration of hydrocortisone 
which produces marked changes in the synovial fluid, local instillation of 
hydrocortisone does not alter the physical or chemical characteristics of 
the pleural exudate but the mucoprotem composition That is, theie weie 
no significant changes in morphology or viscosity (Table I) 

Discussion 

Review of the case material presented indicates that local instillation 
of hydrocortisone acetate will reduce pleural exudation resulting fiom 


TABLE I EFFECT OF TOPICAL HYDROCORTISONE ACETATE 
LABORATORY DATA OF THE PLEURAL EXUDATE AND OF THE SERUM 

OF CASE No 8 


Pleural Exudate Serum 

Mucoprotelns 

Carbo- Mucopro- Sedimcn- 

T> rcslnc hydrates tolns tatiou 

Differential mp mg Total mg rate 

Hydrocortisone Per Per Per poh'sncchn- Per (Katr 

Date acetate mg Cent Viscosity Cent Cent rides o d Cent Index) 


April 10 

50 

neutrophils 

IjTiiphocytes 

histiocytes 

11 

86 

3 

1 28 

9 6 

36 

0 362 

164 

43 

April 14 


neutrophils 

lymphocytes 

histiocytes 

6 

93 

1 

1 17 

82 

29 

0 340 

16 

44 

April 22 

100 

neutrophils 

lymphocytes 

7 

93 

1 26 

7 4 

26 

0 34 

10 2 

46 

April 28 


neutrophils 

lymphocytes 

3 

97 

130 

72 

19 

0 316 

11 

17 

May 9 


neutrophils 

Hmiphocytes 

histiocytes 

8 

86 

6 

1 31 

4 7 

17 6 

0 276 

7 

4 


100 
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rheumatic fever, even in cases in which systemic cortisone or hydrocor- 
tisone IS unsuccessful Two cases of possible tuberculous origin have some 
features in common with cases recently reported by Linquette et al who 
successfully treated tuberculous serositis with intramuscular cortisone and 
intiapleuial instillation of hydrocortisone 

The use of hydrocortisone acetate as described in the present paper, 
minimizes the possible systemic effect‘d and reduces the likelihood of ex- 
acerbating the infectious piocess Contraindications to pleural or pen- 
caidial instillation seem to be lare, even primary tuberculous lesions are 
not necessarily contraindications 

The pi ecise way in which hydrocortisone affects the pleural effusion is 
not well undei stood It has been suggested^®- ^ that it may be a topical 
anti-mflammatory effect, and our results seem to confirm this 




FIGXIKE S <C.B» no « Effoot of J “w ? 

second introduction of 100 mg oi uyu 
recovery 
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SUMMARY 

Favoiable results are reported with hydrocoitisone acetate locally in 
10 patients with pleural or peiicardial changes accompanying rheumatic 
fever These are ascribed to the anti-inflammatoiy pioperties of the drug 
Contraindications to such therapy are rare 

RESUMEN 

Se refieren resultados favorables del empleo del acetato de dihidro- 
cortisona localmente en 10 enfermos con altraciones pleurales o pencdrdi- 
cas que acompanaban a la fiebre reumdtica Se-atribuyen esos lesultados 
a las propiedades anti-inflamatorias-de la droga Son raras las contra- 
indicaciones de tal tratamiento 


RESUME 

Les auteurs rapportent des resultats favorables obtenus grace k I’ln- 
jection locale d’ac6tate d’hydrocortisone chez dix malades atteints de locali- 
sations pleurales ou pericardiques, au cours d’un rhumatisme articulaire 
aigu Ces constatations s’expliquent par les propriet^s anti-inflammatones 
de ce produit Ce traitement n’a que de rares contrindications 

ADDENDUM 

Since this manuscript was prepared, we have treated 23 more cases of 
exudatine effusions of different etiology in collaboiation with Di F Grassi 
of Vialba Sanatorium, with the following results 1) topical hydiocortisone 
acetate may be used favorably in tubeiculous pleuiisy or in effusions of 
extrapleural pneumothoi ax , in these cases the use of antituberculai drugs 
and the valuation of lung lesions are mandatoiy 2) forms of bacterial 
etiology may also be favoiably treated, in association with antibiotics 
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Hetei oplastic Ossification in Chronic Lung Abscess^ 

VICTOR P SATINSKYr-^ M D , F C C P and SAMUEL D KRON, M D 

Philadelphia, Pennsylvania 

Heteioplastic ossification is a condition chai acterized by the formation 
of ti-ue bone in soft tissues The appeal ance of Jaraellae, canaheuh, and 
lacunae is pi requisite, bone manow may be found It is believed that 
pathologic calcification is a necessary precursor ^f or ossification A review 
of the entile subject is, therefore, wai ranted 

Pathologic calcification is usually found in diseased tissue, it is gen- 
eially refeiied to as dystiophic,’^ as opposed to the ‘‘metastatic” type 
which accompanies metabolic distui bailees, and which rarely undergoes 
ossification Dystiophic calcification occurs most commonly in hyalinized 
fibrous tissues associated with chionic inflammation, such as in tuber- 
culous scars, peiicaiditis and mitral stenosis 

While the exact mechanism of dystophic calcification is not fully under- 
stood, certain factois relating to it have been established there is an 
inci eased alkalinity of the tissues, a local increase of phosphatase and in- 
organic phosphates and antecedent fatty degeneration oi necrosis ^ Ap- 
paiently local tissue injuiy and alkalinization are both necessary, whether 
or not a toxic factoi operates has not been established * Meeker has 
demonstrated that the chemical composition of these calcified masses is 
the same as that of noi mal bone ® 

Once dystiophic calcification has occurred, continuation of the process 
with resultant ossification is always possible Karsner believes that the 
mechanism consists basically of the following sequence of events calcifica- 
tion follows inflammation, granulation tissue then erodes this calcareous 
mass and new connective tissue cells fiom the granulation tissue under- 
go functional metaplasia and act as osteoblasts Moore goes a step further, 
stating that the osteoblasts subsequently form trabecular bone, and be- 
tween the trabeculae and spicules there is fibrous tissue or typical bone 
marrow^ Other than the presence of calcium salts, the exact stimulus 
to this metaplasia is not known In many old deposits of calcium there 
may be gradual conversion to bone It is probably similar to endochondral 
bone formation, with calcified masses taking the place of caitilage Ob- 
viously, an adequate blood supply will favor ossification Wells states 
that “m order to have ossification of calcific deposits, certain conditions 
of relationship between calcium salts, fibrous tissues and blood supply 
evidently must be exactly met® Herbut points out the “vicious cycle” 
aspect of heteroplastic ossification the piesence of bone in an abscess 
prolongs the infection which in turn favors bone formation « 

Grossly, ossification in soft tissues can not be differentiated from cal- 
cification Microscopically, the elements of bone aie irregularly arranged 

the Department of Surgery, Albert Einstein Medical Center (Southern Di- 
vision), Philadelphia, Pa « , j, 

♦♦Presently in Beverly Hills, California 
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When mairow is piesent it is usually fatty, chronic inflammation sur- 
1 ounds the bone Cartilage has not been observed in man ^ 

Ossification in chronic pulmonary lesions is said to be fairly common, 
especially in bronchial cartilages and in tuberculous scars Wells and 
Dunlap'^ collected 53 cases of diffuse ossification of lungs unassociated 
with tuberculous scars occuiring in aged men and young individuals 
with mitial stenosis Characteristically, small flakes of bone were found 
throughout the lungs 

Despite the fact that the textbooks state that ossification can occur 
in chronic pulmonary infections, there is a paucity of such cases in the 
literature No report can be found m which ti ue bone formation occurred 
in a lung abscess We present such a case 

Case RepoH 

A 35 year old white female was admitted to the Southern Division of the Albert 
Einstein Medical Center in January, 1951, with the history of chronic cough accom- 
panied by copious expectoration of muco-purulent material About one year previously 
she had been hospitalized because of fulminating Priedlander’s pneumonia The present 
complaints had persisted since recovery from the acute episode X-ray films showed 
cavitation in the left upper lobe {Figs 1 & 2) Frequent bionchoscopies consistently 
revealed purulent discharge from the left upper lobe bionchus Cultures had shown 
a mixed infection Antibiotics offered no impiovement Consequently, left upper 
lobectomy was performed Dense adhesions necessitated extrapleural dissection Palpa- 
tion of the abscess wall elicited a denseness that suggested calcification In fact, there 
weie extensions of calcified material fiom the left upper lobe to the anteiioi medi- 
astinum and posterior chest wall 

Examination of the specimen revealed a large abscess cavity measuring 8x6x4 
cms A large portion of the wall was calcified^ the remainder was composed of thick 
fibrous tissue The main stem bronchus led into the cavity {Fig 3) Microscopic 
sections of abscess wall revealed fibrous tissue in which there appeared new alveolar 
formations and marked chronic inflammatoiy cell infiltration Portions of bronchus 
were markedly dilated and contained areas of bone and bone mariow metaplasia The 
surrounding lung parenchyma gave evidence of severe chronic bronchitis, bronchiolitis 
and associated bronchiectasis {Fig 4) 

The immediate post-opeiative course was satisfactory She is now enjoying good 
health, four years following surgery 


Discussion 

In this case, a chionic lung abscess developed following recovery fiom 
acute Fi ledlander’s pneumonia Fortunately, only about 1 per cent of all 
bacteiial pneumonias are caused by Fiiedlandei bacilli Piior to the anti- 
biotic eia, the mortality from such infections was 50-80 pei cent® Today, 
however, most persons with these acute pneumonias lecovei , we shall 
theiefore, no doubt, see a highei incidence of chionic pulmonaiy disease 
secondary to Friedlandei infections One maj'’ fui thei speculate that there 
will appear moie instances of heteioplastic ossification, since apparentlv 
all the factors favoiing this phenomenon will be piesent tissue necrosis, 
chionic inflammation with fibiosis and a rich blood supply 

SUMMARY 

A case is leported of chionic lung abscess due to Friedliinder infection 
in which theie occuiied heteroplastic ossification 

The presence of tiuc bone was accompanied bv actual bone mauow 
formation 





ossification 
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As far as can be determined this is the first such case reported in the 
Jiterature of sohtaiy pathologic ossification in a chronic lung abscess 
The mechanism of pathologic cahfication and ossification is reviewed 

RESUMEN 

Se lelata un caso de absceso pulmonar cromco, debido a infeccidn por 
bacilo de Friedlaendei en el que ocurrio osificacion heteropldstica 
La presencia de veidadejo Imeso se acompano por fomiacio de m&du 
la 6sea 

Hasta donde puede sabeise, este es el primer caso refeiido de esta in- 
dole de osificacion solitaria patologica en un absceso pulmonar cromco 
Se revisa el mecanismo de la calcificacidn patologica 

RESUME 

Les auteuis rapportent une obseivation d’abces chronique du poumon 
a bacilles de Friedlander, dans laquelle se constitua une ossification hetero- 
plastique 

La presence d’os veiitable s’accompagnait de foimation de moelle os- 
seuse en activite 

Les auteurs pensent qu’il s’agit du premier cas rapportd dans la ht- 
terature, ayant dornie lieu a une telle ossification isolee, pathologique, au 
cours d’un abc^s chronique du poumon Les auteurs passent en revue le 
m4canisme des calcifications et des ossifications pathologiques 
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Contra-Lateral Spontaneous Pneumothorax 
as a Complication of Intrathoracic Operations^ 

ADRIAN M SABETY, M D 
East Orange, New Jeisey 

Theie is a definite trend of reduced mortality and moibidity following 
thoiacic surgical procedures This is due largely to pievention as well as 
recognition and pi ompt treatment of postoperative complications One of 
the unusual complications which does occui from time to time is contia- 
lateral spontaneous pneumothorax Such a complication following collapse 
therapy for pulmonary tubeiculosis has been repeatedly observed/ how- 
ever, this occurrence following mtrathoi acic opeiations is appaiently laie 
The exact incidence is difficult to determine since it is doubtful if all i ecog- 
mzed cases have been repoited and, also, it is possible that not all such 
comphcation has been recognized The latter possibility is quite gieat in 
view of the nature of spontaneous pneumothoi ax, since, at post moi tern, the 
pathologist may be misled in his conclusions without an antemortem 
suspected diagnosis 

So far, there have been eight cases of this type repoi ted in the liter atui e, 
Stephen’s^ three cases repoited in 1936 being the earliest available descrip- 
tion of such an incidence Moi e recent i eferences m the literatui e ai e case 
reports of Gleason and Kent^ in 1949 (one case), Melick and Gutekunst* 
in 1960 (one case), Beno and WeiseP in 1952 (three cases) Out of these 
eight cases so far repoited, five survived and three died as the diiect 
result of this complication Death in each instance was appaiently due 
to delay in recognition and treatment This lepoit is being made in order 
to re-emphasize the potential danger and outline the treatment which, if 
promptly instituted, can altei the course of this otherwise fatal complica- 
tion 


Repoi t of Cases 

Case 1 3 G, East Orange General Hospital No 83120, a 13-yeai-old ^\l^te male 
was admitted on November 4, 1960, with symptoms of shoitness of breath and cyanosis 
of 24 hours duration Diagnosis at the time of admission w'as spontaneous left pneumo- 
thorax 

Family history and personal history were negative except for measles at the age of 
five and virus pneumonia when seven years old 

History of the present illness dated to about three months piior to this admission 
when he had a similar episode of spontaneous pneumothorax on the left side which 
subsided after a few dai s of bed rest Two months later, another attack occurred on 
the left side and again responded to a few dajs of bed rest. 

Physical examination was negative except for a moderate amount of cyanosis and 
presence of pneumothorax on the left side Chest roentgenogram (Fig 1) reiealed 
76 pel cent collapse of the left lung 0\er the apex of the left upper lobe, a large 
cvstic area could be outlined The right lung seemed to be normal 

Laboratoii studies were mthin normal limits He was treated initialh wnth bed 
lest and removal of 3 liters of air from the pleural ca\ut\ 

Since this was the third episode of spontaneous pneumothorax wuthin a relatueh 
short time, and the chest roentgenograms showed the presence of a c\stic area over 
the apex of the left upper lobe, resection of the c\st was decided upon and carried 
out on the se\enth dav after admission 

•Winner of second prize in the 1953 College £>=50% Award 
From the Surgical Servace of the East Orange General Hospital and the Alountain- 
Eide Hospital, Montclair, New Jersey 
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Through a postero-lateral incision, the pleural cavity was entered and a giant cyst 
of the left upper lobe was found, with three small satellite cysts The large cyst 
was held out by fine adhesions from the posterior aspect of the pleural cavity, the 
site of rupture could not be seen even after submersion of the lung in saline solution 
The cyst was resected and the stump closed by a continuous suture The lung was 
re-expanded and the chest closed Pathological examination of the specimen revealed 
it to be a cyst with alveolar cell type of epithelial lining 

Postoperative condition of the patient was extremely smooth In fact, he was ambu- 
latory on the second postoperative day On the third postoperative day while getting 
up from the bed, he experienced a sudden sharp pain over the right side of the chest 
and became extremely cyanotic Physical examination revealed the presence of pneu- 
mothorax on the right side Immediately, a needle was inserted in the right pleural 
cavity (contra-lateral to the operative side) and high positive pressure reading ob- 
tained Pour thousand cubic centimeters of air were removed The patient’s condition 
improved enough to allow a chest x-ray film (Fig 2) This revealed 90 per cent 
collapse of the right lung and an area over the apex of the right upper lobe sug- 
gestive of a cyst Conservative therapy by means of repeated needle aspirations led 
to only a temporai*y relief of dyspnea It was obvious that something other than 
repeated chest aspirations would be necessary in order to overcome the recurring ten- 
sion-pneumothoi ax Eight hours after the onset of the contra-lateral spontaneous 
pneumothorax, under local anesthesia, a thoracoscope was introduced through the fifth 
interspace and midaxillary line Exploration revealed the presence of a collapsed 
lung, over the apex of the upper lobe, a giant cyst was seen held to the parietal 
pleura by multiple fine bands of adhesion The area of the tear could not be visualized 
A catheter (No 12 French) was inserted in the pleural cavity and connected to a 
Stedman pump The suction apparatus was arranged with a water trap and suction 
maintained at 15 centimeters of water This was soon found to be inadequate because 
of continuous leakage of a large amount of air for ei^ht days with no roentgenological 
sign of improvement in the state of the collapsed right lung It was then assumed 
that probably the intrapleural adhesions prevented spontaneous closure of the ruptured 
area and that the air was leaking into the pleural space as fast as it was being re- 
moved Consequently, right thoracotomy was preformed on the ninth day after the 
original operat on on the left side The right lung seemed to be completely collapsed 
A giant cyst was found over the right upper lobe^ quite identical to the one removed 
from the left side There were several fine adhesions between the cyst and the chest 
wall The site of mpture was 3 6 centimeters in length The cyst was removed and 
the stump closed with interrupted suture and the lung expanded His general condi- 
tion following this second operation was satisfactory and the postoperative course 
uneventful He was ambulatory on the second and discharged home on the ninth post- 
operative day 

The follow-up roentgenogram of the chest showed satisfactory re-expansion of both 
lungs (Fig 3) Examination one-and-one-half years following bilateral thoracotomy 
revealed good physical condition There has not been re-occurrence of spontaneous 
pneumothorax 

Case 2 S M , Mountainside Hospital No 95396, a 46-year-old Negio male was ad- 
mitted on June 9, 1952, with chief complaint of shortness of breath on moderate exer- 
cise History of present illness dated to about a year ago when he expeiienced an 
attack characterized by sharp pain in the right chest He was then hospitalized at 
Morristown Memorial Hospital where a diagnosis of spontaneous pneumothorax was 
made He was treated by bed rest and discharged after a few days to continue bed 
rest at home While at rest, he experienced several similar attacks of dyspnea, how- 
ever, he gradually improved and for the last three months felt well except for pci- 
sistent respiratory embarrassment when walking or climbing stairs About a month 
before this admission, a roentgenogram of the chest levealed pneumothorax still 
present, the lung 50 per cent collapsed and a fluid-containing cyst over the right upper 
lobe He was then r^erred to The Mountainside Hospital for observation and treat- 
ment Prevnous general health had been good The familv' history was negative 

The initial phvsical examination disclosed a well-developed, well-nourished Negro 
in no acute distress Temperature, pulse and respirations were normal The chest 
showed good expansion on the left side but none on the right Breath sounds were 
absent on the right side No rales or rhonchi were heard on the left. 

Tho initial laboratorj findings were negative except for the presence of moderate 
henioconcentration (Hematocrit 62 volume packed red blood cells per 100 cubic centi- 
meters of blood), sputa and gastiic washings were negative for tuberculous bacilli 
Roentgenograms of the chest revealed the right lung about 50 per cent collapsed b> 
pneumothorax with a large area of radiolucencj over the apex, suspected to be a evst 
(Fig 4) 

A needle was introduced in the pneumothorax space and a negative reading obtained 
( — 14, — 11) Bronchoscopic examination failed to reveal the presence of endobronchial 
pathologv 
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On June 16, 1952, thoracotomy was performed on the right side through a postero- 
lateral approach Exploration of the right lung revealed the presence of a single 
large thin-walled emphysematous bulla of the right upper lobe The lung was held 
down by a pleural membrane Some pleural fluid was present The cyst was opened 
widely and resected by keeping tension on the cyst wall Thus, an accurate identifi- 
cation of the attachment of the base of the cyst to the lung was made and the stump 
closed with interrupted fine silk Decortication of the lung was performed: following 
the standard technique, drainage tubes inserted and the chest closed in routiire manner 
Postoperative condition was satisfactory Portable roentgenogram of the chest made 
the following morning levealed complete re-expansion of the lung on the operative 
side However, at 8 A M of the same day (28 hours postoperative), he suddenly be- 
came dyspneic Physical examination revealed the trachea to be deviated to the opera- 
tive side No breath sound could he heard over the left chest Immediately a needle 
was inserted in the pleural cavity and 2000 cubic centimeters of air removed Follow- 
injg the above procedure, his condition improved enough to allow a bed side roentgeno- 
gram of the chest which substantiated the clinical impression of contra-lateral spon- 
taneous pneumothorax (Fig 5) Since the improvement was temporary, two hours 
later, under local anesthesia, a catheter was introduced through the third anterior 
interspace and midaxillary line into the left pleural cavity and connected to the under- 
water drainage bottle Dramatic impiovement occurred following the above procedure 
About 24 hours later his condition again deteriorated Respirations became labored 
and pulse thready Examination revealed the reason for this re-occurrence to be 
clogging of the drainage tube This was corrected and his condition improved On the 
fourth postoperative day, he experienced a sudden sharp pain over the left chest 
and within the space of one hour, a large amount of subcutaneous emphysema ovei the 
head and neck was noticed, while the diainage tube was apparently in good working 
condition He became extremely cyanotic and blood pressure and pulse became unob- 
tainable Through an anterior-intercostal approach, the left chest was immediately 
opened and a large amount of an under pressure escaped from the pleural cavity 
The heart was found at standstill, cardiac massage was instituted and after about 
two minutes, cardiac function was restored The blood pressure came back to normal 
Exploration of the left lung at this time revealed the presence of a giant cyst over 
the left upper lobe The line of rupture measured about 6 centimeters in len^h The 
latter was kept patent by several intrapleural adhesions The cyst was excised and 
the stump closed with fine silk Two large drainage tubes were inseited in the pleural 
cavity and the chest closed in routine manner 
After this episode, the postoperative course was entirely uneventful and he was dis- 
charged home on his 12th postoperative day 

Pathological diagnosis of the cyst removed from the right, as well as from the left 
upper lobe, was giant emphysematous bulla 

The follow-up roentgenogram of the chest showed satisfactory re-expansion of both 
lungs (Fig 6) Examination six months following bilateral thoracotomy revealed no 
symptom and he was working full time as a laborer There has not been re-occuirence 
of spontaneous pneumothorax 


Dismission 

Several mechanisins have been proposed with regard to production 
of spontaneous contra-lateral pneumothoiax Stephens” stated that the 
etiologic factor in each of his thiee cases was a communication through 
the mediastinal wall, although the site of teai could not he visualized at 
necropsy This view was also shaied by Kneopp^ However, in the case 
reported by Gleason and Kent, and three cases leported by Beno and 
Weisel, a ruptured emphysematous bleb was believed to be the main factor 
in the production of this complication In the two cases presented here, a 
ruptuied emphysematous bleb was found to be the only reason for the 
pioduction of the spontaneous conti a-latei al pneumothoiax In both cases, 
the site of rupture was veil demonstiated at the time of exploiation 
SjTnptoms and physical findings aie those of a spontaneous pneumo- 
thorax, the degree of lespiiatory embarrassment hovever, seems to de- 
pend on the amount of tension present in the pneumothorax space as well 
as on the degree of fixation of the mediastinum The case described by 
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f lobectomy for bronchiectasis had 
been peifoimed, dyspnea and cyanosis were only moderate while in the 
two cases just clesciibed, wheie pulmonary pathology was not of inflamma- 
oiy natuie, the lespiiatoiy embari assment was severe 


n analyzing the eight cases repoi ted in the literature, it is striking that 
death in each instance was due to delay m recognition and institution of 
ti eatment of this condition Treatment should be carried out on the basis 
of physical findings alone, if the condition of the patient does not allow 
time to lose to have roentgenogiams of the chest Emergency treatment 
IS simple and effective Decompiession of the tension pneumothorax by 
immediate thoi acentesis is all that is needed Roentgenological examina- 
tion and othei diagnostic pioceduies should be done only after the severe 
subjective symptoms aie lelieved Alexandei” stated, any diagnostic meas- 
uie which IS not capable of relieving the respiratory embarrassment is 
contra-indicated 


Af tei the acute episode is ovei come, intrapleural cathetei drainage and 
continuous suction should be applied Thoracotomy may become necessaiy 
in instances such as in the case of Gleason and Kent and the two cases 
heie piesented 


SUMMARY 


1 Two cases of spontaneous conti a-lateral pneumothorax following 
resection of pulmonary cyst aie leported 

2 In both cases, ruptured contra-lateral emphysematous bleb was 
pioved to be the etiologic factor 

3 The dangers of contra-lateral spontaneous pneumothorax following 
intrathoracic operations are that of tension pneumothoi ax, collapse of the 
lung opposite to the operative side and mediastinal shift The seventy of 
respiratory embarrassment i esulting from the above depends on the degree 
of fixation of the mediastinum If the latter is freely mobile, the respira- 
tory embai rassment may quickly be followed by complete failure 

4 The diagnosis is made on the basis of physical findings of pneumo- 
thorax opposite the operative side in a patient presenting an acute respira- 
toiy distress 

6 Emergency treatment should be undei taken without delay since the 
time lost until chest roentgenogiam is taken may precipitate irreversible 
respiratory failure Ti eatment is simple and effective The decompression 
of the tension pneumothorax by immediate thoi acentesis is all that is 
needed Roentgenological examination and other diagnostic procedures 
should be done only after the severe respiratory sjmiptoms have been 

relieved 

RESUMEN 

1 Se lefieren dos casos de neumotorax espont^neo contralateral, des- 
pues de la reseccion que ampollas pulmonaies 

2 En ambos casos, se demostrd que la causa fud la luptuia de dmpuas 
enfisematosas contralaterales 
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3 Los peligios del neumotoiax espontdneo contialateral, consisten en 
que puede ocuriii el neumotoiax a tension, colapso delpulmon opuesto al 
que se opera y desplazamiento del mediastino La sevendad del ti anstoi no 
respiratorio que resulta de lo antenor, depende del grado de fijacion del 
mediastino Si este es libremente movil, el tiastorno lespiiatono puede 
ser sucedido de msuficiencia completa 

4 El diagndstico se hace sobre los hallazgos flsicos de neumotoiax 
opuesto al lado que se opera en un enfermo que tiene grandes tiastoinos 
1 espiratorios 

5 El tiatamiento es sencillo y eficaz La descompiesion del neumotoiax 
a tension, es todo lo que se requieie El examen radiologico y otros pioce- 
dimientos de diagndstico deben intentarse solo cuando los sintomas severos 
se hayan aliviado 

RESUME 

1) Les auteuis rappoitent deux cas de pneumothoiax spontand contio- 
lateral faisant suite a la resection d’un kyste pulmonaiie 

2) Dans les deux case, on put demontier que la luptuie d’une bulle 
emphysemteuse contro-laterale en avait ete responsable 

3) Les dangers du pneumothorax spontane contro-latei al faisant suite 
aux intei ventions intrathoraciques sont function de la pression intia- 
pleuiale du pneumothorax, de I’lmportance du collapsus du poumon et de 
la deviation m^diastinale La gravite de la gene respiiatoire qui en i^sulte 
depend du degre de fixite du mediastin Si celui-ci est completement libre, 
la gene respiratoire pent etre suivie lapidement d’une insuffisance lespiia- 
toire complete 

4) Chez un malade presentant une gene i espiratoire aigue, le diagnostic 
de pneumothorax du cote oppose au poumon opeie se base sui les const'a- 
tions physiques 

5) Le tiaitement doit etie entiepiis d’urgence Le temps que I’on 
peidrait a attendre les resultats de la radiographie pouriait amenei au 
stade d’insuffisance lespii atone irieveisible Le tiaitement est simple et 
efficace La suppi ession de I’hypei pi ession gazeuse intrapleui ale pai simple 
thoi acenth^se est suffisante Ce n’est qu’apies la dispaiition des signes 
giaves d'lnsuffisance respii atone qu’on pouira fane appel a I’examen 
radiologique et aux dilf brents autres piocedes de diagnostic 
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Unexpected Death in Asthma 

JAMES MAXWELL, MD, PCCP 
London, England 


The piognosis in asthma, so fai as duiation of life is concerned, is gen- 
eially considered to be good and it is a fact that the majority of asthmatic 
patients, although they may have to live a restricted life, learn to com- 
pensate foi their disability and may even accomplish a great amount of 
useful woik In the usual course of events emphysema is likely to super- 
vene, and death most commonly occuis fiom congestive heart failure or 
flow, respiiatoiy infection It is customary to console the asthmatic pa- 
tient with the assuiance that the duration of life is not likely to be affected, 
and this optimistic view is commonly justified in the event 

A study of the text books on geneial medicine shows that authors are 
almost unanimous in supporting the opinion that asthma by itself is not 
a lethal condition, and reassui ing views are expressed on prognosis Osier 
and McCiae (1921) quote the assertion of Oliver Wendell Holmes that 
asthma is "the slight ailment that promotes longevity” Monro (1924) 
considers that the prognosis is good, if the cause can be removed, the 
liability to asthma is not inconsistent with many years of fitness for work 
Conybeare (1936) states that it is doubtful whethei death has ever been 
caused by uncomplicated asthma 

Most authoi s of text books on disease of the respiratory tract are, how- 
ever, more cautious Davidson (1948) considers that the outlook in asthma 
IS very uncertain, but that the actual attacks are "very seldom” fatal 
Coope (1948) quotes the statement that no one ever dies fiom an asthmatic 
attack and comments that this is not entirely true, but he goes on to sug- 
gest that sudden death occuis as a result of established cardio-respiratory 
changes Cecil and Loeb (1961) divide their asthmatic cases into two 
groups, "extrinsic” and "intrinsic ” The extrinsic cases are those which 
occur in young people; the intrinsic group includes patients in whom 
the asthma begins after the age of 30, and the factors concerned are stated 
to be bacterial, allergy, depletion, infection, psychic causes, polypoid 
sinusitis, emphysema and foreign bodies In this intrinsic group they state 
that the mortality is 7 6 per cent but they do not refer to sudden death 
and it would appear that most of their fatal cases occur as a result of 
organic disease Norris and Landis (1940) state that, "contrary to the 
older writers, death does not result from uncomplicated bronchial asth- 
ma,” and they take the view that congestive heart failuie or acute respira- 
tory infection are the usual causes of death, although they mention the 
possibility of obstiuctive atelectasis It does not appear, however, from 
their description that they recognize the sudden type of death which is 
discussed in this papei 
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Recent studies of fatal asthma have been published by Williams (1953) 
and by Eaile (1953) Williams quotes the Registrai Geneial’s figures of 
deaths from asthma and he presents records of 181 cases of death fiom 
status asthmaticus He suggests that death fiom this cause occurs pie- 
dominantly in patients over the age of 30 yeais and concludes that infec- 
tion plays a dominant part in the etiology of death from status asth- 
maticus Earle finds that “death fiom uncomplicated bionchial asthma 
IS not so rare as was once supposed Death usually results from asphyxia 
produced by excessive mucous secretion blocking the air passages, whereas 
bronchospasm plays a minoi role ” He di aws attention to the dangers 
of morphine and aspirin in sensitive subjects He goes on to state that 
“some asthmatics die suddenly without sufficient cause being demonstrated 
at necropsy, vagal inhibition of the heart by physical or psychological 
stimuli 13 a possible mechanism” Houston et al (1953) record a senes 
of nine cases of fatal status asthmaticus, caiefully studied at neciopsy, 
from which they conclude that loss of the ciliated bronchial epithelium 
seems the most piobable explanation for the foimation of mucus and 
bronchial obstruction 

Occurrence of a fatal result in status asthmaticus does not come as a 
surprise or shock to the relatives or to the doctor, because the patient is 
gravely and increasingly ill over a peiiod of hours or days During the 
past few years, however, it has become apparent to the writei that there 
IS a small number of asthmatic patients who die quite suddenly in an 
attack which does not differ in any respect fiom the attacks of asthma 
to which these patients are accustomed This condition is completely 
different from that which is termed status asthmaticus Rubin (1947) 
describes one such case in which autopsy levealed over-distention of the 
lungs, with the heart in systole He also quotes L Unger who reported 
an analogous instance in which the findings weie veiy similai The pur- 
pose of this papei is to desciibe the clinical findings in a series of nine 
cases of asthma in which sudden death occurred without any satisfactory 
explanation It is essential to realize the possibility of such an event, foi 
unexpected death in what appears to be a perfectly innocent condition is 
liable to come as a gieat shock to the lelatives, particulaily if they have 
been assured that asthma is not a fatal complaint From the scientific 
point of view it is necessaiy foi the fact to be placed on record that 
spasmodic asthma, in itself, is a possible cause of death Unless this fact 
IS lecognized, the medical attendant may be tempted to postulate some 
additional condition which is known to cause sudden death, such as coio- 
naiy thiombosis, in oidei to explain the occurience but there is no evi- 
dence which would suggest that asthmatic subjects are pi one to develop 
coronal y disease and the mode of death in patients described here did 
not suggest coionarv thiombosis or, in fact, sudden heart failure The 
clinical picture in each case was that of sudden failure of respiration, foi 
which no plausible explanation can be advanced 

The present series consists of a group of nine cases vhich hare been 
under observation and treatment during the past 10 rears In order to 
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save space the clinical details are presented in the form of a table and 
the vaiious factors aie considered under the headings suggested by the 
piesent wiitei m a previous paper (1936) 




FACTORS CONCERNED IN ASTHMA 

(9 cases) 


Cnse 

No 

Stx 

AKO of 
Onset 

Atrc at 
Denth 

Total 
duration 
of Illness 

Family 

History Skin 
of Asthma Tests 

Upper res- 
piratory 
tract 
disease 

Broncho- 

pulmo- Psycho- Evidence 
nary Josical of heart 

changes factors strain 

1 

F 

61 

61 

6 mths 

+ 

0 

0 

0 

+ 

0 

2 

F 

64 

66 

10 mths 

0 

0 

0 

0 

+ 

Hypertension 

3 

F 

42 

44 

2 yis 

+ 

0 

+ 

0 

+ 

0 

4 

F 

67 

69 

2 yis 

0 

-!- 

0 

0 

+ 

Enlarged Heait 

5 

F 

37 

42 

6 yrs 

0 

0 

+ 

+ 

+ 

0 

b 

M 

57 

67 

10 yrs 

0 

0 

0 

0 

+ 

Hypotension 

7 

M 

47 

48 

10 mths 

0 

0 

+ 

0 

+ 


8 

M 

64 

66 

2 yrs 

0 

0 

-h 

0 

-f 

0 

9 

M 

47 

47 

6 mths 

0 

0 

~h 

0 

+ 

0 


Consideiation of this gioup of cases shows some common factors which 
may be significant In the first place the age of onset was confined to 
patients over the age of 35 years, and it is noteworthy that no less than 
SIX died suddenly within two years of the onset of asthma There was 
little evidence of an alleigic factor, the upper respiratory tract was sig- 
nificantly diseased m six Careful examination revealed organic change 
in the lungs m only one 

The heait was examined clinically, radiologically and by the electro- 
cardiogram in each case Only once was any enlargement found, in a 
woman aged 57 yeais, in one there was hypertension and in another the 
blood pressure was decidedly low (90/56) In none of these cases, how- 
ever could there be any suggestion of heart strain leading to sudden death 
and the state of the circulation was about the same as one would expect 
to Ld in any similar group of adults The most significant feature, shown 
by the table, is that a distinct “psychological” factor was considered to 
hP nresent in every case, it is necessary, of course, to be very careful in 
assising the significance of a psychological factor in any asthmatic pa- 
tipnt unless a full investigation has been carried out in order to determin 
r 1 . nfhPr factors are present In a previous paper (1936) it was con- 
^ , ,, , +v,prp was a significant psychological factor in 74 of a series 

sidered that th e of a psychological factor in each of these 

of 160 L being noteworthy In fact, an interest- 

omremereTs fiom a review of this group If one considers a large 
mg point ® ® patients the most striking feature as a rule is tte 

gioup of asthmatic pane , ^ m disability In the 

cheerfulness ® 3 light of the modeiate attack of asthma 

ma,o.ity f ^ W which might seem inexplicable to 

and carries on with hi patients reacted quite dif- 

a non-asth”a 1C person^ the start, and 

i" th^ p" expiessed a conviction of impending death It seems 
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to be almost certain that this unusual attitude is significant, and it makes 
one wonder whethei as yet we fully understand the mechanism by which 
life ceases In foui of the cases described here death occuiied in the 
piesence of a qualified observei In each case the event was sudden and 
completely unexpected, within a few minutes of the onset of what ap- 
pealed to be an average attack of asthma, and the only appaient explana- 
tion in each instance was a sudden failuie of lespiiation It may also be 
significant that eight of these patients died at home, and it is possible 
that the feeling of secuiity conveyed by a hospital and an evei-piesent 
nuising staff is an important factor in guarding the patient against an 
event of this soit The prevalent feelmg in eveiy case was a complete 
loss of confidence in the future and an entirely hopeless attitude towaids 
life Consideration of the observations presented heie leads to the con- 
clusion that an asthmatic patient who exhibits a pessimistic attitude 
should be regarded with some suspicion, and the prognosis in such cases 
should be carefully framed in order to forewai n the i elatives that sudden 
death is a possibility 

It is difficult to see what measures can be taken to suppoit this pai- 
ticular type of patient Natuially all the usual methods of treatment will 
be given in the ordinal y way, but the lesults of standaid tieatment in 
this senes were unsatisfactory In some ways there is a lesemblance to 
a depressive psychosis, and it might be woith while consideiing some 
such treatment as electro-convulsant theiapy in the depressed asthmatic 
The treatment of the acute emeigency depends upon the adoption of in- 
stant measures and it is unlikely, therefoie, that the oppoitumty foi 
immediate therapy will often aiise It does not appeal that adienahn is 
of the slightest value but, if available, the most suitable method fiom 
the pharmacological point of view would be the injection of 5 to 7 mils 
of nikethamide into a vein 

The fact that sudden death may occui as a lesult of asthma may have 
some medico-legal impoitance and, m this connection, one of the cases 
in this gioup may be desciibed in some detail He was an ex-iegulai 
aimy offcei aged 47 years Nasal polypi weie lemoved in 1936, aftei 
which theie was peisistent nasal cataiih, with further opeiations in 
1942 and 1945 In May 1949, he expeiienced a sudden seveie attack of 
asthma which lesponded to tieatment with adrenalin, but the condition 
lecurred in July and he was admitted to hospital The asthma lecuried 
at inteivals for no appaient leason The hospital note stated that "al- 
though the geneial condition is satisf actoi 3 % the patient has no confidence 
in himself ” It was coiisidei ed that the psvchological state v as an im- 
poitant factor in failure of the patient to respond to treatment He was 
dischaiged on 27th Septembei 1949 and he died quite suddenly at home 
on 1st October 1949 In this case a point of special importance aiose The 
death certificate stated that the cause of death vas "coronarv thrombo- 
sis” and “status asthniaticus,” although the clinical features of both con- 
ditions vould appeal to ha\e been absent Theie vas no qualified obser\er 
present at the moment of death and it is thei efore impossible to be quite 
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suie whether the patient did in fact die fiom coionary thrombosis but 
a cons.de, atioi, of the clinical circumstances does not show any Te'ason 

hat he died fiom asthma A claim put forward to the Ministry of Pen- 
sions on behalf of his widow was i ejected on the ground that coronary 
occlusion does not bear any relation to asthma and that therefore the 
cause of death could not in any way be attributed to War Service In this 
case there had been a severe degree of nervous strain which preceded 
the actual development of asthma, and it is probable that this was the 
most important factor in producing the fatal result It is open to argu- 
ment whether the asthma was due to War Service, but the suggestion of 
coionary thrombosis furnished an etfective red herring which obscured 
the true issues in this case 


SUMMARY 

Death maj'' occur quite suddenly in an attack of asthma Patients who 
appear to be liable to this disaster are those who develop asthma after 
the age of 35 jmais and, in particular, those who exhibit a depressive 
tendency When piesent this tendency should be treated It is suggested 
that, in propitious circumstances, an emergency might be met by the 
intravenous injection of 5 to 7 mils of nikethamide 


RESUMEN 

Puede ocuirii la mueite repentina durante un ataque de asma Son 
mas capaces de sufni esto, aqu411os enfermos en los que aparece elasma 
despues de los 36 anos y en especial aquellos que muesti’an unatendencia 
depiesiva Cuando esta tendencia se presenta, debe combatir se Se sug- 
lere que en circunstancias propicias se puede hacer frente a esta emergencia 
por la inyeccidn mtiavenosa de 5 a 7 miligrs demketamida 


RESUME 


On pent voir survenir la mort presque subite au cours d’une crise 
d'asthme Les malades qui semblent susceptibles d’une telle evolution sont 
ceux dont Tasthme se constitue apres 35 ans, et en particulier ceux qui ont 
une tendance depressive Quand on constate cette tendance, on doit lui 
opposer une therapeutique L’auteur conseille que dans certaines circon- 
stances, il puisse etre necessaire de faire d'urgence une injection intravei- 
neuse de "nikethamide” 
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Selective Pneumothorax 
A Complication of Bronchoscopy^ 

ROBERT L FRIEDMAN, M D ** 

Columbus, Ohio 


The occuirence of pneumothorax with mediastinal and, or, subcutan- 
OU8 emphysema is an infrequent complication of bronchoscopic examina- 
tion ® The site of luptuie of the tiachea or mam bronchi has been 
obvious in some, but in others, no cause for this complication has been 
detei mined 

The visualization of selective pneumothorax without emphysema as a 
complication of bronchoscopy has not been previously lepoited 

CASE REPORT 

R F (R No 3341), a 63 yeai old Negio male, had shortness of breath and pain in 
the right chest of two years duration Symptoms had been inteimittent One year pre- 
viously he had a small hemoptysis X-ray film of the chest at that time was reported 
as negative Two months previous to present admission he had spit up several tea- 
spooimils of bright red blood The chest x-ray film, at that time, was reported as 
showing an mfiltration of the right upper lobe He (Fig 1) was bronchoscoped and 
no lesion was found, but he was referred for hospitalization 
X-ray film of the chest (Fig 2) on admission to this hospital revealed pneumothorax 
selectively collapsing the iig& upper lobe He had no symptom referable to pneumo- 
thorax He was rebronchoscoped and again no abnormality was found 

He was explored and on finding a mass in the right uppei lobe, pneumonectomy was 
performed The surgical specimen levealed a fairly well demarcated, hard, light grey 
mass arising from the posterior and anterior branches of the right upper lobe bron- 
chus The mass extended from the point of origin for a distance of 2 cm along the 
course of the anterior and posterior branch bronchi The lumena of these bronchi were 
constiicted but patent throughout. The remaining bronchi and parenchyma were nor- 
mal, and no point of perforation was visualized The pathological report was broncho- 
genic carcinoma, oat cell type 


Comment 

Selective pneumothoi ax, as defined by Coiyllos,® means the tendency of 
an intioduced into the pleuial catuty to locate itself aiound the diseased 
parts of the lung The explanation of this piocess by Huist and Miller® 
in tuberculosis, whei e it is the aim of pneumothorax therapy, assumes the 
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involvement of the bronchus by tubeiculosis or its effects, such as edema, 
extimsic piessuie, etc Then, the induction of the pneumothorax reduces 
the noimal lengthening and shoitening, and dilatation and contraction of 
the bronchi, and tends to completely occlude the bronchial lumen and 
atelectasis follows 

Selective pneumothorax, oi its lesultant selective collapse, is usually 
not considered in bionchogenic carcinoma The position of the tumor 
abutting on the uppei lobe bionchi, as seen in the surgical specimen, re- 
ducing the lumena but not occluding them is then analogous to the condi- 
tions in tubeiculous selective pneumothoiax and the explanation of the 
mechanism in the case presented is piobably the same 

When pneumothoiax with its accompanying emphysema occurs as a 
complication of bionchoscopy, symptoms are usually severe, and require 
treatment In this case the patient was asymptomatic, and the pneumo- 
thorax was discovered on loentgen examination after the bronchoscopy 
Hence, if one considered selective pneumothorax as a sign of pathology 
in the lung, it might be thought of as a for tunate bronchoscopic complica- 
tion in this case leading to earlier thoracotomy 



figure 1 Chest loentgenok 
lapse of the right upper lobe 
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FIGURE 2 Chest roentgenogram demonstrates an infiltration in the right hilum and 
and right upper lobe 
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Plasma Cell Granuloma of Lung* 




Staten Island, New Yoik 


A sui vey of the i ecent Jitei atui e on the subject of extramedullary nlasma 

dSlmriv th’thl’^ I™® 'f ‘0 be the third published report 

PotZ "'■th this type of pseudotumoi Childress and Adie> m 1949 and 

examr,le^”nf^^”^^°'/” Pieceded our own presentation with 

. mples of a similai lesion encountered in their own patients The 
lesion which we lepoit is then not only of rare occunence but appears 
to be the laigest of its type so far described in publication 

Case Histoiy 

rorSroW electrician, had suffeied from persistant, mod- 

f w pioductive of one ounce of semi-mucoid sputa from April to 
June 1]61, and related one episode of minimal hemoptysis in June 1951 He had 
incuiied no sigmificant weight loss While in the Canal Zone in June 1961 he was 
infoimed following a pie-employment examination, that his chest film showed a tumor 
in the left peiicaidial region and a tuberculosis-like infiltrate in the left apex He 
promptly aetuined to his home in Poitland, Maine, and was studied while hospitalized 
there at the United States Public Health Service Hospital fiom July 10, 1961 to August 
30, 1961 Gastiic cultuies foi acid fast bacilli weie negative He remained on out- 
patient status foi foul months and was then admitted to the Tumoi Clinic, United 
States Public Health Service Hospital, Baltimore, Maryland for excision of the tumor 
in the left lowei thoiacic cavity Because pieopeiative sputas showed tubercle bacilli 
on smeai and because it was felt prudent to obtain stabilization of the tubeiculous 
process befoie attempting left thoiacotomy, he was transferied to the U S P H S Hos- 
pital, Blanhattan Beach, New Yoik, where he remained fiom February 16, 1962 to 
August 1962 The Febiuaiy 1962 chest x-ray film showed a normal right lung, in the 
left lung field were a fibio-exudative infiltrate in the first and second anterior interspaces 
«nd a laige mass in the posterior inferior region of the pleural cavity Tomograms 
revealed a small cavity in the apical-posterior segment of the left upper lobe Strep- 
tomycin grams one eveiy other day and PAS grams daily weie begun February 20, 
1962, INAH 300 mgm daily started August 4, 1962 and these drugs have been main- 
tained without interruption to the piesent time (January, 1963) 

Fast histoJi/ No membei of his family was known to have had tubeiculosis He 
furthei stated that as pait of his duties as a ship electrician from July 1960 to March 
1951 he would lemove accumulated dust fiom the caibon brushes of the ship generators 
periodically, an act which caused some irritation of the naso-pharynx During the years 
1948 to 1960 he woiked as a hardwaie salesman, spending a great deal of his time 
in the San Joaquin Valley, California, but he had felt in good health during this 
nenod An earlier chest film in June I960 was reportedly negative However, it is 
Quite possible the tumoi was so small at that time that its presence on a postenor- 
Lterior projection was concealed by the then larger cardiac silhouette 

Bv Aueust 1962 the left apical cavity had closed the left upper lung mfiltrate 
had^ufficSly cleared and stabilized He was transferred to the U S P H S Hospital, 
Staten Island for left thoiacotomy He was well-developed presented no si^ificant 
abnoraiality on physical examination— even of the chest Blood pressuie 106/60 
T ohm atorv work (prior to surgery) Leukocyte count 7600 Hemoglobin 16 Routine 
S Sial VDRL and Mazzmi-negative Sputa smears-negative 
urine anally Baiium swallow showed no esophageal abnormality, no ev^ence 

bfra^r/see fiSiie? find 2) Electrocardi^iam showed non specific T and 
& wavl cSes-sugfTsting an abLi-mality localized to the posterior myocardium 
pTiiIIrSum Histoffasmm and cocciodin skin tests were negative 


-n n-r r'hp<^t Surerei’y and Pathology, U S P H S Hospital, Staten 

TsLTd, New'yS USPHS Hospital, Manhattan 

Beach, New York 
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It was the impiession of the surgeons that the uppei lobe infiltiation was tuberculous 
and that the mass m the lower lung field was a benign tumor Left thoracotomy was 
pei-formed on August 28, 1962 The upper lobe collapsed readily but the lower lobe 
marntarned most of its configuiation Throughout the upper lobe could be palpated 
aggregates of nodular disease most numerous in the apical-poster loi segment, pie- 
sumably tuberculous Occupying the central portion of the lower lobe was a fii-m, 
multilobular mass which displaced and compressed adjacent lung parenchyma in some 
areas and in others presented a glistening, yellow appearance beneath the visceial 
pleura The inferior pulmonary ligament was abnoi-mally and highly vascularized 
Several small mediastinal nodes were present Left lower lobectomy was perfomed 
and to prevent overexpansion of the residual lobe a tailoring thoracoplasty — periosteal, 
stripping of libs one and four, resection of poster o-lateial poidions of ribs two and 
three — was completed The postoperative couise was uneventful and he made a rapid 
convalescence 

Gross deBco'tption of the excised spectown Specimen consists of a lower lobe of lung 
which weighs 380 grams and measures 14 5 x 65 x 90 cms Pleural sui’faces are 
smooth and glistening There is a well circumscribed but unencapsulated 90\60\40 
cms dumb-bell shaped fimr tumor mass occupying the lower two-thirds of the lung 
The surrounding lung tissue is compressed but otherwise appears normal The tumor 
shows no intimate relationship to adjacent lung paienchyma or regional segmental 
bronchi When removed from lung it weighs 198 grams It is fibrocaitilagenous in 
consistency and cuts with a firm, gritty resistance The cut surface bulges slightly and 
appears somewhat whoiled, and is white to cream-tan in color No major vessels are 
seen leading to tumor or are lying on its cut surfaces Minute spicules of ossified 
material occur in its central portion Several submitted lymph nodes (hilar) measure 
up to 0 4 X 0 4 X 0 6 cm and are fleshy on cut surface Note figure 3 

Microscopic descnption Sections show neoplasm which is well sepaiated from 
adjacent normal lung parenchyma but lacks a definite capsule Within tumor theie 
are nests and cords of cells resembling predominantly plasma cells admixed with 
lymphocytes Such areas are surrounded by dense, fibrous connective tissue bands No 
major blood vessels are seen histologically Some sections reveal small areas of 
calcifications within dense fibrous connective tissue The sectioned lymph nodes leveal 
mild chronic reactive hypexplasia Figures 4 and 6 

Additional studies were made postoperatively because the unusual gross and micro- 
scopic characteristics of the tumoi suggested kinship to othei diseases of tumoral, 
metabolic, or inflammatory etiology Skeletal survey of skull, spine, and long bones 
showed no abnoimality Urine showed no Bence-Jones protein Cholesterol deteimina- 
tions were within normal limits Acid phosphatase 0 2 B U Alkaline phosphatase 2 8 
B U Total protein 8 2 grams per cent N P N — 48 mgm pei cent Aspiration from 
the light iliac crest revealed normal bone marrow 



FIGURE 1 FIGURE 2 


Field c 1 In this pre-operati\e chest film note the densiU lateral to the left cardiac 
border — Figutc J The esophagus is Msualized b\ barium The arrows indicate the 
extent and location of this lesion 
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He IS still in the hospital (Januaiy, 1953) receiving appropriate therapy and 
inaking satisfactory progress in overcoming pulmonary tubeiculosis The operative 
piocediiic had no detectable adverse effect upon the status of this disease 

Discussion 

In a compi ehensive leview of the literatuie, Hellwig^ m 1943 reported 
127 cases of extiamedullaiy plasmacytoma to which he added one of 
his own In a peisonal communication Dr F W Stewart mentioned to 
him that he had obseived two others Of these, 110 occurred in the air 
passages and conjunctiva, howevei, they may occur in the digestive tract 
01 soft legions of the body Although they are usually single, they may 
be multiple Often they aie benign and do not lead to metastases except 
in laie cases to legional lymph nodes Histologically, plasmacytomas have 
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FIGURE 4, above Areas of tumor wuth nests of round cells in v,hich plasmal cell pre- 
dominates H iSL E stain high drj power field 

FIGURE 5, bcloiu Arens of calcification in dense fibrous connectne tissue within tumor 
H & E stain 400\ 



lane, KROHN, KOLOZSI and whitehead Febrnatr. 1855 

Thi“t™rcTrhfHr"fi'r"^ ‘r'’''® »f Plasma cells 

lifl., hfiif T ^ as a plasma cell tumor Anothei type which 

as been desciibecl consists mainly of plasma cells, but lymphocytes 

eotiar^^f aie also piesent This foim should be differ' 

entiated from the tumoral type and piefeiably should be considered a 

plasma cell gianuloma-* The latter occurs in aieas of focal infection 

I he presence of plasma cells in chronic inflammatory conditions is well 
known 


Xanthomatous tumois aie distinct both morphologically and histologi- 
cally fiom plasmacytomas being chaiacterized by the presence of foam 
cells in addition to chronic inflammatory cells Grossly they are golden- 
yellow The isolated xanthomata of lung reported by Scott= in 1948 and 
Foid« m 1950 showed no abnoimality in the seium cholesterol Although 
the diagnosis of xanthoma was not entertained in our case, we point out 
that oui patient’s cholesteiol and cholesterol esters were within normal 
limits No foam cells weie seen in oui lesion 


Plasma cells in plasmacytoma lesemble myeloma cells They have char- 
acteiistic excentiic nuclei which leveal clumped chromatin in a cartwheel 
like appeal ance 


The cytoplasm is mildly to strongly basophilic The origin of the plasma 
cell is in dispute but the concept gaming widest acceptance is that these 
cells arise fiom the myeloid tissue in the myelomas or from lymphatic 
tissue in the case of the extramedullaiy plasmacytoma and inflammatory 
disease, the stem cells in either case are the reticulo-endothelial cells 
Multiple myelomas invariably and extramedullaiy plasmacytomas com- 
monly are attended by an upset in the sei urn protein balance of the blood 
due to an increase m seium globulin Our patient showed normal seium 
protein levels and a normal A/G ratio At no time did he have albuminuria 
or Bence-Jones protein in the urine Postoperative skeletal roentgen studies 
failed to leveal any pathology which would suggest myeloma 

Special stains failed to reveal specific organisms— namely fungi, bac- 
teria, or acid fast bacilli The supposition that this lesion is a cocciodiodal 
gi'aniiloma can be eliminated because of the negative coccidiodin skin test 
and the absence of endosporules in tissue sections The negative venereal 
disease history and negative serology exclude the possibility of a luetic 
gumma The coincidental occurrence of active pulmonary tuberculosis 
in the left upper lobe suggests tuberculosis as the specific etiologic factoi 
However, smears and cultures from the excised lesion were negative, and 
the histologic picture was not chai acteristic for tuberculosis 

We regard the lesion described herein as a plasma cell granuloma of 
nonspecific inflammatory origin because of its variable composition with 
a preponderance of plasma cells 


summary 

We regard the les.or described herein as a plasma cell jrenuloma of 

nTsurell X t “ cms and is the largest of its type thus fai repo, ted 
n the literature 
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RESUMEN 

Presentamos un caso de “plasma cell” gianuloma extiamedular del 
pulmdn tiatado por lobectomia El seudo tumor pesaba 198 giamos, media 
9x5x4 cms , y es el mayor de su tipo hasta hoy i elatado en la hteratura 

RESUME 

Les auteurs rapportent une obseivation de granulome h cellules extia- 
mddullaires du poumon, traite par lobectomie Cette pseudo-tumeui pesait 
198 giammes, mesuiait 9 x 6 x 4 cm et est la plus volumineuse de ce 
type qui, jusqu’a present, ait 6td rapportee dans la litteiature 
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Treatment of Air Embolism in Pneumoperitoneum 

JOSEPH R PONTANETTA, M D , F C C P 
Biooklyn, New York 


Since the intioduction of pneumoperitoneum as an adjunct in the treat 
ment of pulmonary tuberculosis by Bauyai m the early 1930 " a>s 

nulmona. ^tob has pioved to be beneficial in bilateral 

pulmonaiy tuberculous lesions whether in the apical or basal segments 

of the lungs It has been satisfactoiily used as an adjunct in improving 
the patients condition so that surgery, not feasible at the moment may 
be performed subsequently It has also been applicable to patients who 
are not eligible for othei types of mechanical therapy either because of 
geneial debilitation or because of low vital pulmonary capacity 

At Kings County Hospital, a large general city hospital of 3000 beds, 
of which 700 are used exclusively foi pulmonary tuberculosis, pneumo- 
peiitoneum is one of the frequently used forms of theiapy both on the 
wards and in the clinics The out-patient department of the tuberculosis 
clinic treats approximately 30 patients daily by pneumoperitoneal refills 
This has been used for yeais without fatality However, with such proce- 
duie as pneumoperitoneum, the thought of air embolism is evei present 
With this in mind the following case is presented 

A L , a Negro female, age 36, was discovered to have pulmonary tuberculosis in 
November 1947 She was admitted to Kings County Hospital for her attacks of 
bronchial asthma, weight loss (20 lbs ) , anorexia and night sweats Her past history 
was essentially negative Her mother and father both died from pulmonary tubercu- 
losis and her daughter had this disease Her husband was alive and well 
X-ray film inspection in November 1947 revealed, “Caseous pneumonic tuberculous 
infiltration of the right upper lobe with a cavity size of 1 cm m diameter There 
is an exudative spread noted in left mid lung field ” Sputum was positive for acid 
fast bacilli and she was placed on bed rest and dihydrostreptomycin In June 1948 
her left lung field cleared and in August 1948 pneumothorax was instituted on the 
right side which was discontinued m February 1949 because of right pleural effu- 
sion In March 1949 pneumoperitoneum was instituted with good results She was 
discharged to the out-patient department on September 26, 1960 for weekly refills 
of air (600 cc ) which were given m the right upper quadrant of the abdomen to 
maintain an adequate rise of the diaphragm 

On December 20, 1951 after she was fluoroscoped and found to have adequate 
space, a blunt 19 gauge neeiUe was inserted into the abdominal cavity m the right 
upper quadrant The syringe was manipulated and no blood was obtained The 
manometnc reading was pins four 

At the close of the treatment in which 500 cc of air had been instilled, she became 
breathless her eyes rolled to one side, the pulse became imperceptible and she became 
comatose ’ She was immediately placed m the left lateral position a^r the procedure 
described bv Durant.i Withm several minutes the pulse became stron^r, the blood 
pressure started to rise, although she stiU remained u^onscious for three quai^rs 
of an hour and had incontinence of urine and feces Within this 46 minute period 
she revived and was admitted to the hospital There was no evidence of neurological 
signs Her reflexes were normal 

She was discharged from the hospital on December 22, 1951 at which fame she com- 
plamed of numbneS from her diaphragm to her extremities Since then her numbness 
Ss disappeared In her own words before she became unconscious she said, I felt 
air going around in a circle and then I passed out 

~F^m the Medical Service of Dr Charles Hamilton, Kings County Hospital 
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Comment 

In pneumopei itoneum an embolism occurs as a result of the entiance 
of massive quantities of an into a systemic vein which is transpoited to 
the right heait and thus pioduces an acute mechanical obstruction to the 
outflow tract of the right ventricle Duiant has proved by expeiiniental 
pioceduies on dogs that the obstruction of the outflow tract of the light 
ventricle due to air embolism can be relieved by placing the individual 
m the left lateial position, so as to allow the air mixed with the blood to 
churn into froth Thus the blood is transported into the lungs wheie 
excretion occurs The procedure as described by Durant was the one used 
in the above case Our patient did not receive any other foim of theiapj 
such as oxygen or stimulants 



FIGURE 1 
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SUMMARY 

1 A case of an embolism has been presented with treatment after that 
desciibed by Duiant 

2 This procedure described by Durant and his associates in placing the 
patient in left lateial position after venous air embolism should be con- 
stantly m the minds of those clinicians who give pneumoperitoneum treat- 
ments, in ordei to avoid fatalities 

RESUMEN 

1 — Se presenta un caso de emboha gaseosa en el que se empled el tra- 
tamiento desciito por Durant 

2 — Este procedimiento desciito por Durant y sus asociados consistente 
en colocai al enfeimo en decubito lateral izquierdo cuando occure la 
emboha, debe tenerse siempie presente por los clinicos que hacen neumo- 
peritoneo a fin de evitar los casos fatales de emboha 

RESUME 

L’auteui presente un cas d’embolie gazeuse dont le traitement a ete 
institue selon la technique de Durant 

Cette methode qui consiste a placer le malade en position laterals 
gauche apres embolie gazeuse d'origine veineuse, devrait etre constam- 
ment presente a I’espiit des clmiciens qui pratiquent des pneumoperitoines 
afin qu’ils puissent eviter les accidents mortels 
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Cavitation in Metastatic Pulmonary Neoplasm 

HERBERT KATZEV, M D , F C C P and HYMAN E BASS, M D , F C C P 

New York, New York 


Necrosis and cavitation are a frequent occurrence in primary tumois of 
the lung However, pulmonary cavitation of a metastatic nodule in the 
lung IS raie Dolgoff and Hansen‘S in a survey of the literature did not find 
a previously recorded example of such an occurrence Otheis® ‘ howevei, 
have reported cavernous lesions in metastatic carcinomas More recently® 
two additional cases were reported, showing multiple cavitation The fol- 
lowing case IS described in order to call attention to metastatic disease in 
the differential diagnosis of pulmonary cavities 

A Z , a dentist, age 66, was admitted to the Jewish Memoiial Hospital on April 5, 
1961, with the histoiy of acute uppei respiratory infection for seven weeks prior to 
admission This was accompanied by slight cough wth scanty expectoration, and sore 
throat He lan a low-grade fever up to 102° for several days prioi to admission His 
presenting complaint was that of extreme weakness and dizziness He furthei com- 
plained of increased constipation and black stool, and weight loss of 12 lbs He had 
been operated upon at the Mt Sinai Hospital, New Yoik City, eight years before foi 
obstructing adenocarcinoma of the transverse colon 

Physical examination revealed a middle-aged white male who appeared chronically 
ill There was dullness ovei the upper lobe of the right lung, with occasional scattered 
lales over both bases Examination of the heart was negative Liver, kidney and spleen 
were not palpable There were no palpable glands Blood count on admission showed 
hgb 6 6 gm , red blood cells 1,900,000, with achiomia, anisocytosis and microcytosis 
A sternal mairow puncture was done two days after admission This levealed a myelo- 
blastic picture 

Roentgenological examination revealed mutiple nodular lung densities ivith atelecta- 
sis The hilar glands were enlaiged and the light upper lobe showed a pneumonic 
density suggestive of atelectasis, at the outer aspect of which a cavity could be seen 
(Fig 1) 

He developed epistaxis and transfusions weie given His condition became worse, 
and despite supportive measures, he died three weeks after admission Three days 
before death, he developed an enlarged spleen and petechiae The white count rose 
to 129,000 and the platelets fell to 70,000 

The following pertinent necropsy findings were noted in the lungs 

The left lung was aerated and on cut section showed several discrete rounded 
nodular tumor masses with maiked central neciosis The right lung was bulky The 
light uppei lobe was taken up by a large solitary nodular rounded tumor mass with 
maiked central cheesy neciosis measuring 4 cm in diameter The right middle lobe 
showed a similar solitary nodular tumor V/i cm in diameter 

Microscopic examination showed invasion and replacement by markedly atypical 
glandular epithelium -with marked disorientation of the nuclei Extensive secondary 
degeneiation and necrosis was present Other section showed extensive intraaheolar 
mononucleosis and heart failure cells wuth septal and alveolar elements Some sec- 
tions showed extensive pneumonic infiltration with surrounding hemorrhage and 
necrosis of lung parenchyma Other sections showed extensive interstitial leukemic 
infiltrations consisting of very vmung large mjeloid cells 

Summary of autopsv findings Jletastases to the lungs from a primarv adenocar- 
cinoma of the transverse colon in a patient who developed a superimpo'^ed acute 
leukemia 


From the Department of Pulmonarj Diseases, Jewush Memorial Hospital, N Y 
The authors thank Dr Milton A Miller for permission to publish this case 
Attending Phjsician (Dr Bass) 

Adjunct Phvsician (Dr Katzev) 
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Comment 

The case of Dolgoff and Hansen showed that cavity formation was due 
to expectoiation of a fiagment of tumor tissue In our case, extensive de- 
geneiation and neciosis was present in the metastatic nodular tumor m 
the lung The piimaiy neoplasm was adenocarcinoma of the transverse 
colon which had been lesected eight years before Solitary pulmonary 
metastasis nine and one half years after resection of a colon carcinoma has 
been previously reported ” 

The r ar e occurr ence of cavitation m metastatic pulmonary nodules may 
be due to the shortened Irfe of patients with metastatic lesions But in this 
ei a of extensive antimici obial therapy, when the duration of life may be 
extended for a much longer period, more cases of this kind may be expected 
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SUMMARY 

1 A case of cavitation m a metastatic pulmonary neoplasm ^has been 
described 

2 Metastatic disease should be considered in the differential diagnosis 
of pulmonary cavitation 


RESUMEN 

1 Se describe un caso de neoplasia metastdtica pulmonar excavada 

2 La metastasis neopldsica, debe tomarse en cuenta en el — diagnostico 
diferencial de la excavacion pulmonar 


RESUME 

Les auteui s d^crivent un cas de metastase n^oplasique pulmonaire dans 
laquelle s’est creusee une cavite 

II f aut envisager le cancel secondaii e quand on discute le diagnostic des 
cavernes pulmonaires 
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Editorial 

ISONIAZIDS VERSUS STREPTOMYCIN 


A critical appiaisal of the use of isoniazids versus streptomycin has 
been difficult to evaluate Everybody is willing to admit that both the 
chemical drug and the antibiotic are wonderful adjuvants in the treat- 
ment of tubeiculosis An attempt has been made to compare the results 
of the treatment with isoniazids or streptomycin in a mass survey of 
patients treated in vaiious institutions Such a comparison immediately 
bungs up the question of the variations in the duration and the character 
of the pulmonary disease, and the dosage used Results would not be 
unifoim if too low oi too laige a dose was used 
Direct compai ison of cases is not the answer ’ Isoniazids had many 
successful lesults in streptomycin failuies Isoniazids alone, or with syner- 
gists, appeal to have good results There should not be an impression that 
sti’eptomycm may have a kindred value to isoniazids for streptomycin is 
less ceitain of obtaining an arrest of the tuberculous disease 

Howevei, physicians aie being advised that streptomycin and para- 
aminosalicylic acid are the drugs of choice, and if the patient does not 
respond well, then isoniazids should be used Unfortunately, because of 
the better results in isoniazids, this 'wait and see' policy is wrong The 
‘wait and see’ period is about six months, and in that time the disease 
might very well have been controlled with isoniazids 

Isoniazids do well alone, and better with synergists If isoniazids are 
used, the syneigist of choice is dihydro-streptomycin or streptomycin 
Remember, the antibiotics are used, though alone they are more apt to 
be failures The antibiotics are really synergists, inci easing the action of 
isoniazids ovei what it may accomplish alone The next synergists are 
RAS and terramycin but to a lesser extent than dihydro-sti eptomycin and 


streptomycin , ^ r. n 

The airest of tuberculosis is the goal in treatment Collapse therapy 

(pneumothorax or pneumoperitoneum, when indications require such 

treatments) used simultaneously with isoniazids and synergists should 

becin on the same day i, tj u 

Our interest .s not to determme which form of therapy could be le- 
spons Ale for the arrest of the disease but just to accomplish such an arrest 

Ceorve G Ornstein 
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Teaching Chest Disease* 

The Importance of the Physiology Laboratory 
in the Teaching of Diseases of the Chest 

SEYMOUR M FARBER, M D , P C C P and ROGER H L WILSON, M D , F C C P 

San Francisco, Calif oinia 


Pulmonary physiology is divided into clinical and theoretical fields of 
study more sharply than almost any other medical specialty It originated 
as a theoretical study at least 75 years ago, during the last half of the 
nineteenth century, in the many basic observations on the mechanics venti- 
lation lecorded by physiologists in France and England The development 
of chemical methods of analysis in the first quarter of this century, by 
Van Slyke, Henderson, Haldane and others, was revolutionary, making 
possible vast strides in our knowledge of the behavior of blood and alveolar 
gases During the last 25 years, our understanding of pulmonary physi- 
ology has been consolidated and expanded The development and refine- 
ment of new techniques of investigation, upon which theoretical physiology 
depends, has been carried on by Cournand, Richards, Riley and a host of 
other scientists 

This has been inevitably a process of specialization, accompanied by 
the gradual growth of concepts and terminology peculiar to itself As a 
result, the literature on pulmonary physiology is formidable It is also 
apt to appear to be somewhat remote from clinical medicine Papers on 
detailed techniques of study are of great mterest to physiologists but they 
make the clinician feel that the subject is so complicated that he cannot 
understand it, and that the facilities for such study aie not generally 
available anyway 

Meanwhile, pulmonary physiology has become a subject of great clini- 
cal importance recently, with the advances of thoracic surgery Its sig- 
nificance was underlined by the discovery that an operation which was 
Me-savmg for one patient might turn another into a complete respiratory 
cripple At the present time, almost every patient considered for thoracic 
surgery should undergo a series of tests of pulmonary function The re- 
sults of such studies will affect the kind of surgery to be undertaken, the 
limitations upon excision which must be observed, or even be in themselves 
an absolute contraindication to any surgical procedures on occasion 
In response to this need for regular clinical evaluation of pulmonary 
function, simple methods of clinical assessment have been developed by 
Waiing, Gaenslei and others These tests were devised for ease of ad- 
ministration and interpietation and simplicity of equipment The theo- 
letical work of Cournand, Richards and many others was of gieat value 


® piepaied under the sponsorship of the Council 
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simplified procedures, particularly in provid- 

of dvsBBpl ^ normality against which the Lount 

dyspnea m any individual case could be accurately estimated 

In the last five years, the clinical application of pulmonary function tests 

They can be of nearly daily'service T an^ 
p ysician in his tieatment of chronic lung abnormalities, such as emphy- 
sema and pulmonary fibrosis, since they are almost the only way of 
objectively estimating the efficacy of drugs and other therapeutic pro- 
cedures upon dyspnea Beyond this, such tests can be of great use in diag- 
nosis, since they piovide infoi-mation as to the type of functional dis- 
ability lesulting from a given pulmonary lesion 


This fuither clinical application has been made the question of sim- 
plicity and inexpensiveness of equipment even more important It is now 
apparent that a useful laboratory requires small expendituie Some kind 
of low-resistance spirometer, gas meter, Douglas bag and appropriate 
valves and connections can provide all the basic information that is usually 
requiied, although further equipment may be useful even in daily office 
routine 

In medical school one cannot of course, ignore either of the directions 
of pulmonary physiology, the theoretical or the clinical But we believe 
that the emphasis must be upon the latter A competent clinician should 
know enough about the more complex functional tests to make use of the 
information that they can provide, although he will rarely be called upon 
to administer such tests himself On the other hand, the information to 
be obtained fi om the use of simple procedures will be adequate m the great 
majority of cases After all, one does not think of cardiac catheterization, 
ballistocardiography and angiocardiogram in physiologic evaluation of the 
average case of cardiovascular disease One uses simple physiologic studies 
of blood pressure, heart rate, vital capacity, exercise tolerance, body weight 
and other readily measurable phenomena Pulmonary physiology should be 
taught m the same way In the average dyspneic patient we do not measure 
gradients for oxygen, venous admixtures and so forth but can obtain basic 
information by simple ventilatory studies The student should be trained 
to think of pulmonary physiology as an integral aspect of his practice of 


clinical medicine 

Students at the University of California School of Medicine are expected 
to master the basic principles of pulmonary physiology during their gen- 
eral physiologic training period, and in special courses in cardiology From 
the beginning, clinical application is stressed and clinicians take part in 
the presentation of the normal academic course 

Students are then introduced to the clinical physiology laboratory during 
their later years of training This laboratory is operated in connection 
with the University Tuberculosis Division, which maintains about 200 
beds While on the service the students see demonstrations Pulnmnary 
function studies and are encouraged to act as “guinea-pigs to see h 
the tests work They also attend waid conferences on medical and sur- 
gical patients on whom studies have been done Physiologic considerations 
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are stressed in these conferences Theie are formal discussions of prob- 
lems of dyspnea from the basic physiologic as well as clinical point of 
view, together with practical demonstrations of newer aids in treatment, 
such as intermittent positive piessure breathing They follow lesions in 
their clinical progress and con elate this progress with physiological con- 
sequences by means of repeated pulmonary function tests Therapy is 
evaluated in the same way Thus, it is hoped, students will learn to inte- 
grate bacteriological, pathological and clinical findings into a broad un- 
derstanding of symptoms, including dyspnea, in relation to the impaired 
function which is their origin 

We believe that teaching chest disease has many facets, none of which 
can be neglected if training in total patient care is to be our aim The 
great effort of medical schools today is to translate the theoretical into 
the practical Bacteriology is taught in the laboratory and clinical epi- 
demiologic problems in the wards Pathology is taught at the microscope 
and translated at the bedside into an understanding of the tissue changes 
underlying clinical states Anatomy is taught in the dissecting room and 
apphed in clinical interpretation of x-ray films As with these older estab- 
lished fields, so physiological tests are conceived in the laboratory and 
developed into aids for the greater clinical understanding of the disease 
processes underlying such symptoms as cough and dyspnea Thus physio- 
logical tests contiibute to the broad outlook on disease which is one of 
the distinguishing characteristics of modern medicine 



The President's Page 

the common bond 

lace “ of a fellowman is a dominant characteristic of the human 


The caie and attention given to the ill oi injuied in early times were crude 

fncleasTne succeeding experience afforded an 

eS ^ knowledge concerning the ailments to which man was sub- 

^ ^ men weie moie adept in their administrations and through service 

afflicted understanding of the vaiious ailments with which man was 

afflicted , they came to be known as physicians 

Physicians found it helpful to discuss their problems with similarly minded 
men of then community In time, infoimiation was exchanged with men outside 
the immediate neighboihood, and, finally, the physician found himself traveling 
into distanUands in seaich of knowledge and skills, to be used in the care of 
the sick and injuied at home This search for infoimation often took the phy- 
sician into enemy countiies The appeal of the sick and injured was the founda- 
tion foi the development of a univeisal undei standing and common purpose for 
all physicians Friend and foe could meet on this common ground without the 
intioductiop of discordant matters A libeial exchange of medical knowledge 
and skills between physicians has always prevailed It has been the usual cus- 
tom foi physicians to treat fiiend and enemy alike, theie being no limit to the 
bounty of then sei vices 

The Ameiican College of Chest Physicians was founded by a group of phy- 
sicians vho weie motivated by the same compelling uige as their forefatheis 
to seaich foi means to bettei seive mankind They sought to make available 
for the physicians of their communities, knowledge and information regard- 
ing diseases of the chest and thereby to increase their capacity foi service 
Throughout the yeais this ideal has continued to be the fixed puipose of those 
who make up the college 

To fuithei piomote the fiee exchange of knowledge and skills, concerning 
diseases of the chest between physicians on a woi Id-wide level, an “Interna- 
tional Congiess on Diseases of the Chest” was organized No political noi 
geographical boundaries weie to limit the exchange of knowledge 

The fiist Intel national Congiess on Diseases of the Chest was held in Rome, 
Italy in 1950 At this congiess we paiticipated in a libeial exchange of knowl- 
edge and skills between physicians fiom all ovei the woild Each retuined to 
his homeland with the conviction that he could better serve his fellowman at 
home as a lesult of the liberal and unselfish exchange of information that had 
taken place at Rome Each letuined home a little less ready to condemn what 
might have been consideied shoit-comings of his fellow physicians and, with 
a bettei undei standing of the medical pioblems of his conferers in othei lands 
The universality of the language (ciy) of the distiessed, as it is interpreted 
bv the physician, has been reaffirmed at the Second International Congre^ in 
Rio de Janeiio and, more recently, at the Third Intel national Congiess in Bai- 
celona. Spam Many physicians traveled thousands of miles to attend these 
International Congresses No patents noi copyrights interfeied with the 
libeial exchange of medical information Each physician gave freely of his 
knowledge and skills Meeting as we did on a common giound of mutual accord 
to discuss matters universal in their appeal has resulted in a better under- 

“‘The’ fnenirtap" wM Save dev™oTeiTh.oaKh these nteal.e^s ate sol.d end 
entoma Sicel and geographical^ may restrict physical contact 

SfStt”m “”theil“c?mmon puipose of imploring and expanding service in 
the relief of afflicted humanity 



Outstanding Scientific Program for 
21st Annual Meeting 

Dr Burgess L Gordon, Philadelphia, Chan man of the Committee on Scien- 
tific Pi ogram foi the 21st Annual Meeting of the American College of Chest 
PhysfciaL, has announced that the piogxam is in its final stages of comple- 
tion and will be available for publication in the March issue of DISEASES 
OF THE CHEST Be sure to look foi the final program in the March i^ue 
The annual meeting will be held at the Ambassadoi Hotel, Atlantic City, New 
Jersey, June 2 through 6, 1966 

Many innovations, which are certain to be of unusual interest to our mem- 
bers, have been made in the program this year There will be a number of 
panel discussions and considerably more than the usual amount of time for 
discussion from the floor has been planned Pi eminent speakers will present 
concise reports of their studies in special fields such as cancer, emphysema, 
pulmonary and cardiac function, heart and thoracic surgery, tuberculosis and 
nontuberculous diseases of the chest, industrial diseases, and many others, 
and the question-and-answer periods will be open to all interested physicians 
On Friday evening, June 3, the “Fireside Conferences” will he held with 
more than thirty subjects to be discussed, covering a wide range of almost 
every conceivable aspect of chest disease — more than enough to interest 
everyone — ^with refreshments to assist in keeping the discussions going An 
outstanding scientist will lead the discussion of each subject and hosts will 
be on hand to direct and introduce, and generally aid in engendering the 
feeling of good fellowship 

The first “Selman Waksman Lecture,” sponsored by the New Jersey Chapter 
of the College, -will he presented on the opening night of the meeting, Thursday, 
June 2, and the guest speaker will be Sir Geoffrey Todd, Medical Director of 
the King Edward VH Sanatorium, Sussex, England, an outstanding authority 
His subject will be “Modern Concepts of Tuberculosis ” 

A Diagnostic-Treatment Conference will be presented on Saturday after- 
noon, June 4 Members will have the opportunity of selection from a group 
of SIX popular round table luncheon discussions to be presented on each of 
three days of the meeting, Friday, Saturday and Sunday, June 3, 4 and 5 
Motion picture sessions on diseases of the chest will be presented concurrently 
with the scientific sessions on these days 

Examinations for Fellowship in the College will be held on Thursday, June 
2 The annual Seminars, which have been accredited by the Board of Ex- 
aminers for candidates foi Fellowship in the College, will be presented on 
Wednesday, June 1 

Meetings of all councils and committees of the College will be scheduled 
for Thursday, June 2, at the Ambassadoi Hotel Members of the College coun- 
cils and committees aie urgently requested to make plans to attend these im- 
portant meetings 

Honoraiy Fellowship in the College will be conferred upon a number of 
promineiff scientists at the annual Convocation to be held on Saturday evening, 
June 4 This will be followed by a cocktail paity and the Annual Presidents’ 
jsanquet Iheie will be no speeches Dancing and good fellowship will con- 
clude the evening 

Willner, Newark, New Jersey, Chairman of the Ladies Reception 

o' ovents 

found on page xvi of this issue of the 

vom hotel resetvatioo form, please give arrival Sj dep^rtuinjates™”” 
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College Interim Session 

on““ndarNove&“ ~ “ M.a». Beach, Pl„„da, 

the Flouda Chaptei ol the Collegf The ‘hSto atf sponsored by 
paity on Sunday evening-, followed hv « j ^ sponsored a cocktail 

Libow, Chaiiman of the%c?Sc pJoerar^^^ Alexander 

Dr William A Hudson, President of rvIiS introduced 

national Congress on Diseases of the Chest heldTo*^ spoke on the Third Inter- 
Dr M Jay Fhpse, Regent S f ^ recently m Baicelona, Spam 

William A Hudson, Detioit, Michigan, Piesident 

Donald R McKay, Buffalo, New York, Chaiiman, Board of Regents 

Waterman, Knoxville, Tennessee, Chairman, Board of Governors 
Arnold S Andeison, St Peteisburg, Florida vrovernors 

Albert H Andrews, Chicago, Illinois 

Chailes P Bailey, Philadelphia, Pennsylvania 

Otto L Bettag, Chicago, Illinois 

Chailes A Biasher, Mount Vernon, Missouri 

Benjamin L Brock, Orlando, Florida 

Maui ice Campagna, New Orleans, Louisiana 

Duane Can, Memphis, Tennessee 

Alberto Chattas, Coidoba, Aigentina 

Ross K Childerhose, Harrisburg, Pennsylvania 

Dean B Cole, Richmond, Virginia 

DeWitt C Daughtry, Miami, Florida 

M Jay Fhpse, Miami, Florida 

Call H Gellenthien, Valmora, New Mexico 

Buigess L Gordon, Philadelphia, Pennsylvania 

Edwaid A Greco, Portland, Maine 

Alvis E Greer, Houston, Texas 

J E J Harris, Albuquerque, New Mexico 

Willaid B Howes, Detroit, Michigan 

Chevalier L Jackson, Philadelphia, Pennsylvania 

Hollis E Johnson, Nashville, Tennessee 

Edward Lebovitz, Pittsburgh, Pennsylvania 

Edwin R Levine, Chicago, Illinois 

Alexander Libow, Miami Beach, Florida 

Francisco J Menendez, Havana, Cuba 

Arnold Minnig, Denver, Colorado 

Herman J Moeisch, Rochester, Minnesota 

Jay Arthur Myers, Minneapolis, Minnesota 

J Winthrop Peabody, Washington, D C 

Charles K Better, Waukegan, Illinois 

David B Radner, Chicago, Illinois 

Jack Reiss, Coral Gables, Florida 

Alfred A Richman, New York, N Y 

William R Rumel, Salt Lake City, Utah 

James H Stygall, Indianapolis, Indiana 

Harold G Trimble, Oakland, California 

Buford H Wardrip, San Jose, California 

Murray Kornfeld, Chicago, Illinois, Executive Director 

Harriet L Kruse, Chicago, Illinois, Executive Assistant 
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JOINT MEETING 

board of regents and board of governors 

A loint meeting of the Boaid of Regents and Boaid of Governors was held 
at the Delano Hotel, Miami Beach, at 10 30 am on Monday, November 29 
Dr David H Waterman, Chairman of the Board of Governors, presided The 
following reports were piesented 


Council on Postgraduate Medical Education 


Since the annual meeting of the College held m San Francisco last June, 
thiee postgraduate courses on diseases of the chest have been presented under 
the sponsorship of the Council on Postgraduate Medical Education of the 

College 

During the week October 18 thiough 22, the Ninth Annual Postgraduate 
Course was presented at the Knickerbocker Hotel, Chicago, which was at- 
tended by foi-ty physicians A three day postgiaduate course was presented 
in Cleveland, Ohio, October 27-29, under the auspices of the Cleveland Clinic 
This course was attended by sixty physicians The third course was the 
Seventh Annual Postgraduate course piesented at the Hotel New Yorker, New 
York City, Novembei 8-12, at which one hundred and two physicians were 
registeied All of these courses were well presented and the comments re- 
ceived from the physicians who participated were most favorable 


The postgraduate course committee in Philadelphia has announced the com- 
pletion of the progiam for the Eighth Annual Postgraduate Course to be held 
there, in coopeiation with the Laennec Society of Philadelphia, March 7-11, 
1956 An excellent curriculum has been prepared for this course and copies 
may be obtained by writing to the Executive Offices of the College in Chicago 


J WiNTHROP Peabody, Chairman 


Council on Undergraduate Medical Education 


During the past year, the Council on Undergraduate Medical Education of 
the College has sponsored the publication of a number of articles on the teach- 
ing of diseases of the chest in the official journal of the College, DISEASES 
OF THE CHEST We are pleased to announce that this senes of articles will 
be continued in the coming year Dr Theodore H Noehren, Vice Chairman 
of the Council, who contributed several articles to the series, has sent letters 
to many physicians engaged in teaching chest diseases, describing the pro- 
gram The Council will be pleased to hear from members of the College who 
may have something to contribute to this phase of our program The Council 
has requested the Committee on Motion Pictures to review and recommend 
motion pictuies suitable for teaching undergraduate medical students 

With regard to the Committee on College Essay, which serves under our 
Council, a release concerning the 1955 Prize Essay Contest of the College has 
been pinted and widely distributed Members of the College who are affiliated 
with teaching institutions are requested to bring this Contest to the attention 
of medical students 


In the past, ^e piize of $260 00 and a certificate of merit was awarded the 
winner of the Contest, with the second and third prize winners receiving ao- 

annual meeting of the Council it was recom- 
Conw’ tWp ^ approved by the Board of Regents, that foi the 1965 

^ monetary piizes, the first prize to be $260 00 and a cer- 


Edward W Hayes, Chairman 
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Committee on Resident Fellowships 


In June, 1961, with the appioval of the Boaid of Regents of the College the 
Committee on Resident Fellowships in Chest Diseases was established for the 
puipose of assisting qualified physicians throughout the world in leceiving 
postgiaduate training in the lecent advances m the diagnosis and treatment 
of heait and lung diseases 


Immediately aftei the establishment of administiative procedures, the Com- 
niittee, with the aid of the Executive Offices of the College, undertook the task 
of coiiesponding with appiopnate medical institutions in the United States 
which maintain chest clinics oi hospitals and sanatoria established for the 
puipose of ti eating tubeiculosis and allied disoiders The lesponse was grati- 
fying as many institutions offeied inteiesting residencies, including full main- 
tenance in addition to a small stipend As soon as these institutions indicated 
then willingness to accept Resident Fellows, officials of the College thiough- 
out the woild weie notified of the available oppoitunities which existed for 
postgiaduate tiaining The officials were supplied with appropriate applica- 
tion forms, and within a veiy shoit period thereafter, the Committee on Resi- 
dent Fellowships had the difficult task of screening the many applications that 
were leceived 


To facilitate the many pioblema encounteied in obtaining visas, the Ameri- 
can College of Chest Phj’-sicians applied foi an Exchange Visitors Program 
numbei which, we aie pleased to lepoit, was appioved by the Department of 
State 


Duiing the past 3 yeais, the Committee on Resident Fellowships has received 
130 lequests foi infoimation Ninety-eight applications were filed, of which 70 
were appioved by the Committee aftei having been previously approved by the 
Goveinois and Regents of the College in the respective countries As of this 
date, 38 physicians have received oi are at present leceivmg postgiaduate 
tiaining in diseases of the chest in this country These physicians have come 
from the following countiies South Africa, England, Japan, India, Brazil, 
Spain, Panama, Nicaiagua, Chile, Israel, Aigentina, Formosa, Austria, Turkey, 
Peiu, Koiea, Costa Rica, the Philippines, Greece, Poitugal, Italy, and Egypt 
This piogiam has been highly commended by the Pan-American Sanitary 
Buieau, the United States Depaitment of State, the Ameiican-Korean Foun- 
dation, and othei government and private organizations 

A lesolution was adopted by the Board of Regents at then meeting in St 
Louis, Missouri on November 30, 1953, to piepare a certificate for Resident 
Fellows who have completed their training under the sponsorship of the Com- 
mittee on Resident Fellowships These certificates are now being awarded in 
accordance with this resolution 


It gives me a great deal of pleasure to announce that a special room at the 
Manhattan Geneial Hospital is being set aside for the permanent New York 
City Headquaiters of our committee It is planned to have desks, chans, tele- 
phone writing mateiials and other conveniences at hand for the use of visiting 
Resident Fellows A special plaque is also being prepared stating the purpose 
and sponsorship of the room, which will be installed on the door Physicians 
are invited to make use of this room during their visits to New York City 


Alfred A Rickman, Chan man 


The Regents and Governors extended their appieciation to Di Richman for 
the donation of the Headquaiters Room at the Manhattan Geneial Hospital 
and expressed the hope that headquarters will soon be established in other 

cities for this puipose 
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Committee on Membership 

At the time of the annual meeting in June 1964, the total membeiship of the 
College was 4787 Theie are now 279 application for membe^hip to be pie- 
sented to the Boaid of Regents foi approval at ^is meeting Of this number, 
140 are fox Fellowship, 38 foi Associate Fellowship, 79 for Associate Member- 
ship 20 foi Advancement to Fellowship and 2 for Advancement to Associate 
Fellowship Of the 279 applications, theie are 146 fiom the United States and 
Canada and 134 fiom othei countries 

In addition to the above applications, theie are now 62 applications filed 
between September 15 and November 16, 1964, which will be piesented to the 
Board of Regents in June 1966 ^ 

jsodiu u K Chevalier L Jackson, Cftatrwaw 


Committee on College Chapters 

During the interim between oui annual and semi-annual meetings, seveial 
of our chapters have held very successful meetings 

The Rocky Mountain Chapter, which includes the states of Coloiado, New 
Mexico, Utah and Wyoming, met at the Broadmooi Hotel on Saturday, Sep- 
tember 26 Forty-five physicians attended and a splendid program was pre- 
sented Di Albert H Andrews of Chicago and Dr John S Chapman of Dallas 
were invited as guest speakers in addition to other speakers from the chapter 
The Wisconsin Chapter met in Milwaukee on October 3 and 178 physicians 
attended The well-planned scientific program was enthusiastically received 
The North Carolina Chapter met concurrently with Hurricane Hazel in Win- 
ston-Salem on October 16 In spite of the fact that Winston-Salem lay in the 
direct path of the hurricane, thirty physicians attended the meeting and an 
excellent scientific program was presented Dr Francis M Woods of Biook- 
line, Massachusetts, was the guest speaker for the evening session The chapter 
deserves our congratulations for proceeding with its meeting in the face of 
great difiiculty 

Alvis E Greer, Chairman 


Di Hudson piesented a lenort of the international activities of the College, 
including a brief resume of the excellent meetings of the World Medical As- 
sociation and the International Bronchoesophagological Society which he at- 
tended in Rome and Lisbon, respectively, during the months of September and 
October as an official representative of the American College of Chest physi- 
cians Dr Hudson stated that during his visits in Rome and Lisbon, as well 
as in Barcelona for the International Congress of the College, the many phy- 
sicians he met expressed great interest in the Resident Fellowship program 
of the College and felt that this was a most worthwhile activity The President 
stated that he hoped a good numbei of the Regents and Goveniors, as well as 
other members of the College, were nlanning to attend the meeting of the Cuban 
Chapter to be held in Havana on December 1 He pointed out that an excel- 
l^t scientific program would be presented at the chapter meeting and that the 
officials and members of the Cuban Chapter had planned a most interesting 
and enjojmble social program for the College group 

announced that the Fourth International Congress on Diseases 
1 ^ Chest, sponsored by the Council on International Affairs of the College 
Mould be held in Cologne, Germany, in 1966 

a,?’' Committee on Scientific Program for the 21st 

Meeting of the College, gave a brief outline of the plans for the scien- 
announced that a numbei of innovations for the Atlantic 
Citj meeting had been planned, such as “Fireside Conferences “ motion mrtnrp 
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February, 1966 

The following correspondence was read 

pataolill” rerapy “'Nary, President „1 the Amencan Occu- 

Advisory Counc^ to which Dr LeoS'^r of the Medical 

been appointed as the representative of the^College "^ork, has 

pillsisilfss 

A vote of thanks was extended by the Regents and Governors to all of Hip 

SS'Smm\ttL° for^ th^ the successful meeting held in Miami Beach, to the 
laaies committee for the splendid piogiam they had arranged for the visihntr 

paied^foi'7heVhp^t Reiss on the excellent program pre- 

to thP Vt American Medical Association meeting, and 

meSing^Adjournment courtesy and cooperation during the 


SEMI-ANNUAL MEETING BOARD OF REGENTS 


The semi-annual meeting of the Board of Regents was held at 2 00 p m on 
Monday, Novembei 29, at the Delano Hotel, Miami Beach Dr Donald R 
McKay, Chairman of the Board, presided 

Dr Pettei, the Treasuier of the College, piesented the financial report, 
proposed 1956 budget and the leport of the Committee on Insurance, of which 
he serves as Chau man Upon motion duly seconded, the above reports weie 
approved 

The report of the Committee on Physiologic Therapy was presented by the 
chairman, Di Andrews The committee requested that the Board of Regents 
of the College sponsoi the newly organized American Association of Inhala- 
tional Therapists Dr Andrews submitted the by-laws of this society to the 
Board of Regents which had been piepared under the guidance of the commit- 
tee The Board was of the opinion that this association could serve a useful 
purpose and agieed to sponsor the society in accord with the recommendations 
and stipulations set forth by the Committee on Physiologic Therapy The com- 
mittee also requested permission to present its exhibit at the annual meetings 
of the College and the American Medical Association in Atlantic City in June, 


1955 This request was approved 

Dr John F Briggs, St Paul, Minnesota, was unable to be present at the 
meeting. Dr Bnggs’ report of the Committee on Cardiovascular Disease, of 
which he serves as chairman, was read 

“The Committee on Cardiovascular Disease is now well org^ized and the 
chairmen of its sections on Clinical Cardiovascular Disease, Cardiovascular 
Surgery, Electrocardiography, Cardiovascular Physiology, Roentgenology, Pe- 
diatric Cardiology Therapy and Rehabilitation have begun work on then 
various projects We expect to receive many interesting reports on these pro- 
jects at the annual meeting of the College in Atlantic City next June 

“The committee also cooperates in presenting the cardiovascular sections in 
our various programs and postgraduate courses and, as a result, some out- 
standing panel discussions and lectures have been arranged during the past 


Dr Bailey, chairman of the Section on Cardiovascular Surgery, reported that 
his section^vas conducting a study on cardiovascular 

hoped to report on this project at the annual meeting of the College in 1965 
Tn the absence of Dr Paul H Holinger, Chicago, Chairman of the Committee 
on iSio^sual Aids, Dr Waterman, a member of the committee presented the 
rSiort Thl committee requested that its name be changed to “Committee on 
Motion Pictures” and that a separate Committee on Audiovisual Aids be ap- 
pointed, inasmuch as its activities deal only with motion pictures Dr Jackson 
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moved that the recommendation be approved and that the Pi esident appoint a 
Committee on Audiovisual Aids to function on an equal footing with the Com- 
mittee on Motion Pictures and that those who have shown special interest 
in this field be called upon to form the nucleus of this committee The motion 
was seconded and approved Dr Jackson suggested that the Committee on 
Audiovisual Aids not only should set up slide libraries, but also standards, 
qualifications, etc 

Ml Kornfeld reported on the following College books NONTUBERCULOUS 
DISEASES OF THE CHEST The publishers of this new book have reported 
that as of this date there has been a sale of approximately 1000 copies This 
indicates that the book is enjoying a good sale and orders continue to airive 
at the College office, as well as at the offices of the publishers It was further 
reported that Spanish translation rights have been purchased by the Editorial 
Bibliografica Aigentina, Buenos Aires, and the Spanish version of the book 
will go to pi ess in the near future The publishers have reported that there 
IS a steady sale of the book entitled THE FUNDAMENTALS OF PULMONARY 
TUBERCULOSIS AND ITS COMPLICATIONS, companion to the new College 
book, which was published in 1949 Approximately 2600 copies of this book 
have been sold Two new College books are now being prepared under the 
chairmanship of Dr Alfred Goldman, Los Angeles, and Dr Coleman B Rabin, 
New York City 

Dr Trimble, Chairman of the Board of Examiners, reported that 81 candi- 
dates were examined for Fellowship in the College at the annual meeting held 
in San Francisco in June of 1954, and that 16 candidates were examined at 
the Interim Session in Miami Beach on Saturday, November 27 

Dr McKay read the resolution concerning cancer of the lung which had been 
adopted by the Boaid of Regents at the San Francisco meeting It was moved 
that the President appoint a committee of *three to study the lesolution and 
bring m a report at the next meeting of the Board concerning recommendations 
for changes or additions The motion was seconded and approved 
Adjournment 


COMMITTEE ON NOMINATIONS 

Elections for offices expiring in June, 1966 will be held at the Ambassador 
Gity, June 4 Recommendations foi elective ofiices may be 
addressed to the chairman of the Committee on Nominations, Dr Jay Arthur 
Myers, 1316 Mayo Memorial Building, Univeisity of Minnesota, Minneapolis 14, 
Minnesota Other members of the committee are Dr Roy G Klepser, Wash- 
ington, D C and Dr Howell S Randolph, Phoenix, Arizona 


College News Notes 


^il^aukee, Wisconsin, Past-President of the Colleire 
^ the Oklahoma Academy of General Practice at its meeting^in 

Oklahoma City m February 14 and 16 Dr Banyai will speak on ‘The Dml- 
Cough^’^^ Treatment of Pulmonary Hemorrhage” and “Modern Treatment of 




sistant Prof^essor of Medmm’e “ t "the ’ Chic^g^Sm 


Clinical As- 



College Fellows Honored 


Mayei, duiing World War I, effectively aided the United States 

through the medium of Dr Alexandre Bruno, who acted 
as inteimedia^ agent between the Commission and the French neonle TTip 
woik of this Commission led to the development of the French Saranac at 
if ““S'"' “ consultent capacity ^nd was 

“oTf a has hsen a lecturer on oc- 

casion at the Laennec Hospital and the Hospital Boucicount in Pans, and has 

publication of Fiench contiibutions to medicine in American 
journals He is also actively engaged in the creation of a Memoiial Fund at 
tne h iench Saranac in Passy to commemorate the work of the American Tu- 
beiculosis Commission that seived duiing World War I, as well as in the inter- 
change of medical lectureis between the United States and France” 


Dr Chevalier L Jackson, Philadelphia, Pennsylvania, Past-President of the 
College, was the lecipient of the First Citizens Committee Award of the Phila- 
delphia Civic Gland Opeia Company at a dinner given in his honor at the 
Bellevue Stiatfoid Hotel on Decembei 20 The citation read as follows “On 
this, the occasion of youi twenty-fifth year of Humanitarian and Civic Service, 
we, youi fi lends and colleagues, are privileged to honor you for your illustrious 
record of seivice We give public expiesswn to the esteem and affection in 
which you aie held, not only by those who have benefited directly by your 
efforts, but by all who know youi undeviating devotion to the highest Ameri- 
can ideals, to tiuth in science, and in the arts, and to service to youi fellow- 
man We salute you as a brilliant leader in the field of medicine, as a loyal 
friend, as an outstanding humanitarian and an inspiring patron of the arts ” 


Dr William C Voorsanger, senior physician on the medical staff at Mount 
Zion Hospital, San Francisco, was awarded a certificate of merit at the hos- 
pital’s annual meeting held lecently in recognition of his fifty yeais of service 
there Dr Voorsangei was a pioneei worker in the battle against tubeiculosis 
and, in 1905, assisted in the founding of the medical staff of the hospital, he 
has served on its staff since then In recognition of Dr Voorsanger s contribu- 
tions to the hospital for ovei half a century, it was announced that the William 
C Voorsanger Fund has been created to further the investigation of pulmonary 
diseases Dunng his career. Dr Voorsanger has been chief of medical sei vices 
and head of the chest service and tuberculosis chmc at the hospital In addi- 
tion he IS a foundei and past president of the California Tubeiculosis Asso- 
ciation and past president of the San Francisco Medical Society 


Tir AJfnn Orhsner New Orleans, Louisiana, Dr MjTon Prinzmetal, Los 
Dr Alton Ochsne^ wew urie » ^ ^ g ^ Waksman, New 

i"un1mck College Medal for outstanding 

acTiev^ent m di^Les of the chest, were among the ten scientists honored 
by "Modern Medicine” for distinguished achievement in medicine 


Professor Ludwig Heilmeyer, Governor 
was awarded the Carlos Finlay Medal of 
to medical science 


of the College for Freiburg, Germany, 
Cuba for distinguished contiibutions 
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College Chapter News 


CALIFORNIA CHAPTER 

The annual meeting of the California Chapter will be held at the Palace 
Hotel, San Francisco, April 30, 1955, immediately preceding the meeting of the 

California Medical Association, May 1-5 . ^ 

Out-of-town speakers who wish to submit papers f^ presentation at the 
chapter meeting aie requested to communicate with Dr Marvin S Harris, 
Secretai-y, 6317 Wilshire Boulevard, Los Angeles, California 


CUBAN CHAPTER MEETING 

A meeting of the Cuban Chapter of the College was held at the Hospital 
Curie in Havana on Wednesday, Decembei 1, 1954 Forty-two members of the 
College and their wives who had attended the Intel im Session of the College 
111 Miami Beach, flew to Havana on Tuesday, November 30, to participate in 
the meeting A friendly welcome was accorded the College group upon their 
arrival at the Havana airport, by the ofiicials of the chapter A bus was wait- 
ing at the airport to take the group to the Hotel Nacional 

The Cuban Medical Association gave a reception and luncheon for the group 
on Wednesday, December 1, at the headquarters building of the Association 
The presidents of both the Cuban and the Havana Medical Associations were 
present and welcomed the College members in a brief ceremony held in the 
private auditorium of the Association The President of the College, Dr 
William A Hudson, responded with an expression of sincere appreciation of 
the cordial hospitality extended to the College visitors by their Cuban colleagues 
After lunch, a bus was waiting to take the group on a tour of Havana A 
cocktail party was also given for the College members at the Bacardi Bar in 
downtown Havana The scientific session was held that evening at the Hos- 
pital Curie 

Dr Antonio Navarrete of Havana, Regent of the College for Cuba, and the 
other officials of the Cuban Chapter, Dr Teodosio Valledor, Governor, Dr H 
Anido Fraguio, Piesident, and Dr Antonio Rodriguez Diaz, past-president, 
deseive the highest praise for arranging a splendid program foi the College 
members fiom the United States, who will long remember their enjoyable visit 
to Havana A special vote of thanks was extended to Dr Manuel Conde, a 
Fellow of the College and President of the Cuban Medical Association, for 
their hospitality 


PENNSYLVANIA CHAPTER 

The Pennsylvania Chapter will present a diagnostic x-ray conference on 
Monday evening, March 7, at the Bellevue-Stratford Hotel, Philadelphia, follow- 
ing the banquet of the 8th Annual Philadelphia Postgiaduate Course on Dis- 
eases of the Chest, which will be held March 7-11 


ANNOUNCEMENTS 

Gioningen University (Holland) will sponsor its 
of Thoracic Clinical Science and Suigery, May 23 
Health Organization has invited its membei states 
couise and has allocated funds for their individual 
^ P^Eei'and, Regent of the College for Holland, 
and Pi of R Brinkman is Secretary 


Fifth Postgraduate Course 
-June 13, 1966 The World 
to send participants to the 
fellowship donations Prof 
IS Chairman of the course 
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Obituary 


MAZZINl BUENO 
1889-1954 



The world has just lost a teacher, 
author and pioneer in the field of 
tuberculosis Unusual ability, a 
straightforward manner, and a dedi- 
cation to the sick, combined with 
kindness and a cheerful heart, made 
Di Bueno a great physician He 
graduated from the University of 
Brazil — then the University of Rio 
de Janeiio — in December, 1910 He 
interned at Santa Casa de Miseri- 
cordia in the same city He was ap- 
pointed Assistant Professor of Medi- 
cine and served under the great 
Brazilian physician, Miguel Pereira, 
from 1911 to 1917 As early as 1914, 
he instituted pneumothorax therapy, 
the first of such treatment to be 
given in a medical school and com- 
munity hospital in Brazil In 1923, 
he was co-founder and Professor of 
Medical Diagnosis and Tuberculosis 
in the Fluminense Medical School of 
the University of the State of Rio 
de Janeiro He was the first Brazili- 
'■ an physician to be placed in charge 

F a pavillion for tuberculosm the'LSiaS Dlpa^SemT of Public 

astiao, Rio de pneumothorax therapy While associated 

ealth asked him ta^e c^aige of p ^ physicians who weie 

ith that depaitment, had great iiinue Dr Genesio Pitanga, 

xen prominent in this fieM m Brazil Stockier Dr Bueim was a 

r Alberto Renzo and^th^e I^t^ D^^ A ^ important and 

^ntemporary of ■nhntoroenteenography 

Olid-renowned work P ^ conceining collapse therapy In 

In 1924, Dr Bueno published his nr sr do published 

ddition to the books he ^°^/"^Snt paper entitled, “Changes of Volume 
weral scientific treatises On Disturbances,” was P’^hli^ed in 

a%?-fo™der 0^ 

luege of Chest Physicians Mass— a tiaditional ceremony in 

Over one ttonsand people attend d^h^^ .Minding two physicians-Marcio 

razil His wife. La , 

„d Robeito-survive hm and 

JthI ?ooTworksrf many dedicated students 

RICHARD H OVERHOLT, M D 
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Typical and Atypical Electrocardiograms m 
Myocardial Infarction Caused by Acute Coronary 
Occlusion and Coronary Insufficiency* 

HARRY L JAFFE, M D 
New York, New Yoik 


Acute coronary episodes vary a great deal in severity and pathologi- 
cally On the one hand there are attacks of intense, prolonged pain 
beginning at rest, accompanied by a drop m blood pressure, gallop rhythm, 
shock or congestive failure which almost always indicate a coronary occlu- 
sion with massive infaiction At the other end of the scale aie the mild 
episodes in which the pain is of short duration and in which there aie no 
changes in cardiac function and blood pressure These attacks are usually 
caused by coronary insufficiency with either ischemia or necrosis of the 
subendocai dial area However, not infrequently coronary occlusion with 
major infarction also produces mild symptoms or the acute attack is 
preceded by one or more attacks of pain indistinguishable from coronary 
insufficiency ® ® ” The differential diagnosis depends largely on the electro- 
caidiographic findings In over 90 per cent of cases, because they result 
in different types of infarction, coronary occlusion and insufficiency pro- 
duce characteristic electrocaidiographic patterns As might be expected, 
there are numerous atypical changes, particularly as the coronary occlu- 
sion IS forming and finally causes complete obstruction 


Typical Changes 


Acute Coronal y Insufficiency Mild degrees of coronary insufficiency 
produce subendocardial ischemia , more severe forms cause focal necrosis 
or infaiction of the subendocardial layer Since the ischemia or necrosis 
IS disseminated, the electrocardiogram shows RS-T depressions and/or 
T-wave inversions in several or all leads In subendocardial ischemia, the 
changes in the electrocardiogram revert to normal within hours or several 
days In subendocardial necrosis, they peisist for several weeks, months, 
or at times, longer 

The following two cases illustrate this difference 


Case 1 A S, a 48-yeai-old business executive, suddenly expeiienced precordial pain 
and an electiocardiogram one hour later showed slight ST depression in V, (Fic II 
Several minutes later the pain recurred and the depression in this lead increased 
Two ^ys later the electrocardiogram showed changes in the T-wave in leads 1 and 
Vm The physical examination, blood pressure, temperature and sedimentation rate 
ncre iio mal and remained so On the eighth day the electrocardiogram had retuS 

■>Fiom the Cardiographic Laboratory, The Mount Sinai Hospital, New York 
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figure lA AS,m, 48 Acute coionaiy insufficiency One hour after attack minimal 
ST depression present m Va This depression increased during recurrence of pain — 
FIGURE IB A S , m, 48 Acute coronary insufficiency Record taken 2 days after 
acute attack Tempeiatuie and sedimentation late normal — FIGURE 1C A S , m, 
48 Eighth day, recoid noinial 


to normal He was peimitted out of bed in one week and has been well during the 
two years which have elapsed since the attack 
The failure of the heait sounds, blood pressuie, temperature or sedimentation rate 
to change stamps this as a case of coronal y insufficiency with subendocardial ischemia, 
without significant neciosis 

Case 2 R E , an athletics teachei , developed precordial pain for the first time at 
37 It lasted two hours, after which he felt “swell ” He visited the clinic on the third 
day and an electrocai diogram showed T-wave inveision in leads II and III (Fig 2) 
His temperatuie was 101° and his W B C was 14,000, indicating subendocardial 
neciosis Two days later the electrocardiogi am was within normal limits but on the 
ninth day of the attack it showed inversion of the T-wave in all leads which progressed 
during the next 11 days His course was uneventful 
Although clinically mild, this was a definite case of subendocardial infarction with 
persistent T-wave inversion 

In some of these cases the T-wave changes may not appear for one or 
two weeks after the clinical attack, even though the sedimentation rate 
had become normal after seveial days 

Since infarction secondary to coronary insufficiency is usually not ex- 
tensive, the prognosis is excellent as a rule In other words, when the 
electrocardiogram shows only T-wave inversions, the patient almost always 
recovers 

Occasionally coronary insufficiency produces temporary RS-T elevation 
instead of depression, thus at first simulating acute coronary occlusion with 
ma3or infaiction^^ This is true, particularly, of the precordial leads in 



NOV 10 NOV 12 NOV 17 NOV 28 


^ November 10-sinus bradycardia, rate 60 beats per 

upS T TTT T-II diphasic, T-III inverted November 12— T-II now 

T-nr 1 ’ rted inerted November 17— T-I diphasic, T-H, T-HI, and 

cardial infarcti^ definitely inveited in all lead^ indicating myo- 

Mcdicine 19^5 Master and Kalter, Mew York ^taU Journal of 
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patients with pievious anterior infarction, for example, if such a patient 
develops tachycardia, spontaneously or after exertion, the electrocardio- 
giam may present distinct RS~T elevation, in addition to the chronic 
Q-wave As soon as the tachycaidia remits, the RS-T elevation disappears 
Coionaiy Occlusion Characteristically, coronary occlusion produces a 
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massive, thiough and through infarct and the electrocardiogram piesents 
RS-T elevations and Q-waves (Fig 3) The time of appearance of these 
changes is variable Ih occasional cases the electrocai diogram remains 



FIGURE 5C 


shown F Coronaiy occlusion \vith high lateral wall infaiction. 

V leads Record taken 10 hours after onset- 
present in aVT Coronary occlusion with high lateral infarction, Q-wave 

5C L W ™ a? P ^ 30 hours after onset -^ZZe 

after onset Coronary occlusion with high lateral wall infarction Two weeks 
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EaX' botrRq T 1 *“ “ of «overe, persistent pam 

aftefthelcuS r;™ “rVo 

cei tne acute attack In many cases in which an electrocardioeram 
token withm several hours, only marked RS-T eZZnTptlZrj 
the Q-waves do not appear until 12 to 20 hours latei 

0fthrl’nfa.!.r‘’?f‘!'r^ ‘*®*’onds upon the site and extent 

of the mfaict If the anterior surface of the left ventricle is infareted 

lmd?’7R7%Ti^ olevations appear in leads 1, aVL and the precordiai 
eads (Fiff 3A) In diaphragmatic (usually termed posterior) infarction, 
leads 3 and aVF shows these changes (Fig SB), although in some cases 
the Q-wave appeals in lead 3 and not m lead aVF (Fig 4) An antenoi 
infarct may be localized to the septal aiea, in which case the Q and RS-T 
elevations appear only in Vi to ¥ 3 , 4 , or to the lateral surface, in which 
case these changes are usually piesent only in leads 1 , aVL and Vo, 0 or 
at times only in leads 1 and aVL In some cases it is necessary to take 
special piecoidial leads other than V] to 6 in order to obtain the charac- 
teiistic changes This is illustrated in Fig 6 The patient, a merchant 
of 58, developed model ately severe substernal pam and a record taken 
10 houis later showed only slight RS-T and T-wave changes in the routine 
unipolar chest leads and in those taken in the third left interspace How- 
ever, CF leads m the loutine positions showed RS-T elevation and in the 
thud interspace a laige Q-wave as well In this case, the optimum chest lead 
was CF and the best position the third interspace Of course, character- 
istic changes weie present in aVL from the start 
Frequently, the infaiction extends from one surface of the left ventricle 
on to another and the typical Q-waves and RS-T elevations appear in 
various combinations of leads, e g, in an infarct involving the diaphrag- 
matic and anteroseptal surfaces, they occur in leads 3, aVF and Vi to = 
Involvement of several areas is much more common than has usually been 
stated and results in considerable variation of the electrocardiogiaphic 
patterns in coronary occlusion 

In coronary occlusion the electrocardiogram frequently shows reciprocal 
RS-T and T changes in various leads, e g , between leads 1 and 3, aVL 
and aVF and, occasionally, between Vj, 2 , and ¥ 5,0 (Fig 3) This recipro- 
cal relationship is obscured when pericarditis is present or when both the 
anterior and diaphragmatic surfaces are infareted 

During the acute stage of infarction, the RS-T and T-waves show pro- 
gressive, serial changes the RS-T elevation gradually diminishes and 
disappears after two to four weeks (unless a ventricular aneurysm forms) 
and the T-wave becomes increasingly inverted for three to six weeks T e 
Q-wave usually shows little alteration during the acute stage although, 
occasionally, it disappears within a month or two 

In our experience, prognosis during the acute stage of coronary occlu- 
sion IS not determined by the magnitude of the electrocardi^aphi 
cZnges Many patients with large Q-waves and f f ^ ™ 

m all chest positions, and even some with persistent RS-T elevation f 
a number of weeks, run a benign course and become ambulatory m the 



Voi XXVII TYPICAL AND ATYPICAL ELECTROCARDIOGRAMS 


249 


usual three or four weeks Similarly, we have not found the sedimentation 
rate an accurate index of the severity of the attack 

Atypical Electi ocai diogi ams 

As might be expected, there are exceptions to these rules In 6 to 10 
pel cent of cases coronary insufficiency produces a large infarct with 
RS-T elevation and Q- waves, whereas coionary occlusion produces an 
intramural (rather than a through and through) infarct and the electro- 
cardiogram shows only T-wave abnormalities An atypical electrocardio- 



FIGURE 6A 




FIGURE 6B 


6A R K, f, 60 Premonitory phase of coronary occlusion Preeordial pain 
for days Temperature, 99 6, WBC 22,000, Polys 82 per cent Record shows RS-T 

inversions —Frpurc 6B R K , f , 60 Acute coronary oc- 
inn n infarction after 8 days of preeordial pain Temperature, 

100 Q-naves and RS-T elevations now present in chest leads 
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81-am IS also found in infarction of the true postenoi surface (as opposed 
lap iragmatic infarction which is ordinarily termed “posterior”) In 
such infaiction a tall R-wave and tall T-waves are often V . 

mi 'et ^ ° ""‘y indication of previous 

as pait of the typical pattern of a massive antero-lateral infarct and it 
must also be remembered that such an R-wave is present occasionally in 
noimal peisons and frequently in right ventricular enlargement 
The Piemomtoiy Phase of Coionaiy Occlusion Another difficulty in 
immediately diagnosing the exact nature of acute coronary episodes results 
from the fact that coronary occlusion with major infarction is often pre- 
ceded by an attack of pam or recurrent anginal pain at rest or on effort 


over a peiiod of days or weeks ‘ «« During this period the electrocardio- 
gi am may be noi mal or i emain unchanged, but usually it shows the changes 
of coronal y insufficiency, i e , RS-T depression and/or T-wave inversion 
(Pig 6) In othei words, many cases of coronary occlusion begin as acute 
coronal y insufficiency, with subendocardial ischemia or necrosis, and at 
the onset are indistinguishable from the two cases outlined above How- 
evei, after a number of days oi weeks, the patient develops a more acute 
attack and Q-waves and RS-T elevations appear on the electrocardiogram 
Occasionally, however, these changes appear without an acute attack or 
even when the pain has subsided It should be emphasized that the ma- 
jority of cases of acute coronary insufficiency which fit the description of 
impending coronary occlusion gradually subside without going on to a 
major mfaiction 

In a few cases the coronary insufficiency changes, i e , RS-T depression 
and/or T-wave inversion, persist for a day after the coronary occlusion 
attack has occurred, before being succeeded by RS-T elevation and 
Q-waves Occasionally such changes are present temporarily after the 
acute occlusion even when there has been no premonitory stage (Fig 7) 




fcute attack of pain B Twelve hours later 
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Anothei type of electrocai diographic change occasionally encountered 
at the very onset of coronaiy occlusion, i e , very tall T-waves,^^ is shown 
in Fig 9 This i ecord was taken within one hour after the onset of severe 
pain in the mid-back At this time the RS-T segments were still depressed 
In some cases this type of T-wave persists for some hours until the RS-T 
has become elevated but usually the T has diminished in size by this time 
01 by the time Q-waves have appeared 

Tempoiai'y Impi ovement of ElecU ocai diogi am A number of years ago 
we pointed out that in myocardial infarction RS-T and T-wave changes 
may temporal ily impiove between the thud and tenth day after the 
attack, and the electrocardiogiam may appear normal At that time 
we considered this an unusual occuirence, but since then we have ob- 
served it moie frequently It is our impiession that it occurs in approxi- 
mately 5 pel cent of cases This finding is of some practical importance 


I II III 



FIGURE 8A 





FIGURE 8B 

Figwc 5A H S m, 61 Coronary occlusion One hom after the onset 
posterior chest pain No previous symptoms — Figure SB H S , m 51 
occlusion vath antero-septal infarction, fifth dav ’ 


of seveie 
Coronary 
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nosis may be missed sHm! rt >3 temporarily normal, the correct diag- 

card.ogiam mriad the on ^ ™Provement m the electrt 

prer?uieTv TheTefe *“ become active 

feiiei ^ heiefoie, when the electrocardiogram improves ramdiv 

ollowmg a coionaiy episode, this should be confirmed m several records 

f dectrocardiogram to normal is .rstited t 
g 2 and the case history has been outlined The mechanism of thw 
elechocaidiogiaphic finding is not clear Such a changr. e an”. nverted 

,<,oh L ^ might, may signify extension of the myocardial 

ischemia oi neciosis, but in our cases there has been nothing in the clmi- 
cal couise to indicate this Fiom a similar point of view, it has been sug- 
gested that the electiocaidiographic "improvement" occurs at the time 
when the blood piessure has fallen considerably, resulting in coronary 
ischemia. This, too, did not seem to be a significant factor in our cases 
For example, in the case cited, the blood pressure was 130/96 at the time 
the electiocai diogiam letuined to noimal, and fell moderately only several 
clays later Peiicarditis has also been suggested as an explanation for 
the tempoiaiy impiovemenF« but this would not account for transitory 
disappeaiance of RS-T elevation which we have observed in some cases 

Comment 

We have indicated some of the changes in the E C G encountered in 
acute coionai}^ episodes The most interesting cases are the mild or 
model ately seveie attacks with only RS-T depressions and/or T-wave 
invei sions in the EGG This type of attack may follow one of these 
couises 1) The EGG i etui ns to normal (or to its previous pattern) in 
a few days and there is no laboratory evidence of infarction or necrosis, 

1 e , the temperature and sedimentation rate i emain normal In these 
cases the pain and temporary EGG changes are the result of subendo- 
cardial ischemia 2) The EGG changes persist for several weeks or months 
and there is some fever and elevation of the sedimentation rate during 
this period In these cases subendocardial necrosis is present and the 
outlook IS excellent 3) The patient continues to experience recurrent 
pain during which the RS-T depression and T-wave changes may vary 
considerably and the sedimentation rate may be elevated After a period 
of hours, days or weeks a severe attack develops, indicating coronary 
occlusion The RS-T depression present duiing the premonitoiy phase 
may persist during the day after the occlusion, or very tell T-waves may 
appear temporarily This is usually followed by marked RS-T elevation 
and later by Q-waves, the typical findings in massive infarction 

The last group of cases emphasize the fact that it often takes days or 
weeks for a thrombus to cause complete obstruction of a coronary artery 
As the thrombosis becomes complete, we have seen how the electrocardio- 
gram may show various quickly changing patterns There is "^me ^^er- 
ence of opinion as to how the process of coronary thrombosis is imitated 
Some authors believe that usually it does not start directly on a sclero c 
plaque but is secondary to a submtimal hemorrhage which has resulted m 
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injury to the intima ® Such a hemorrhage may also result in a hematoma 
which obstiucts the lumen 

These subintimal hemorihages are a common occurrence in sclerotic 
arteries and may cause diminution in the coronary flow, i e , coronary 
insufiiciency, without producing changes in the intima or thrombosis 
This IS probably the underlying mechanism in many of the cases in Groups 
1 and 2 with ST depression and/or T-wave changes However, many cases 
in these gioups, particulaily in Group 1 in which the electrocardiographic 
changes are transitory, are probably instances of coronary insufficiency 
precipitated by physical and emotional strain And in some of the cases 
in Group 2, with peisistent T-wave inversion, a coronary thrombosis with 
localized infarction is probably present Because the infarct is not exten- 
sive, there are no Q-waves or RS-T elevations 

SUMMARY 

When an acute coronary episode occurs, if the initial electrocardiogram 
does not indicate a coronary occlusion, it may be difficult at first to de- 
termine the exact nature of the attack The electrocardiogram may remain 
normal for a variable period or may indicate coronary insufficiency and 
myocardial ischemia In the cases going on to coronary thrombosis and 
massive infarction, the electrocardiogram may show various rapidly chang- 
ing patterns before the appearance of RS-T elevation and ^Q-waves In 
coronary occlusion the electrocardiogram often shows involvement of more 
than one surface and variations of the typical patterns are f i equent The 
changes may be present in only a few of the 12 routine leads or only in 
special chest positions 

In an acute coronary episode it is essential to keep the patient at rest 
until the extent of myocardial involvement has been determined 
Not infrequently the electrocardiogram shows temporary improvement 
or actual return of RS-T and T to normal between the third and 10th days 
followmg myocardial infarction 

RESUMEN 

Cuando ocurre un episodio coronario agudo, si el electrocardiograma 
no indica una oclusion coronaria, ser dificil al principle elsentar un diag- 
nostico El electrocardiograma puede permanecer normal por un periodo 
variable o puede indicar insuficiencia coronaria e isquemia del miocardio 
En los casos que marchan hacia la trombosis coronaria y el infarto masivo, 
el electro puede mostrar vanos aspectos rdpidamente cambiantes antes de 
la elevaci6 RS-T apaiezca asf comolas ondas Q 
En la oclusion coronaria el electro a menudo muestra compromise de 
mds de una superficie y las variaciones del aspecto tipico son frecuentes 
Los Cambios pueden presentarse en solo pocos de los doce puntos de- 
rutina o solo en posiciones especiales del tdrax 
En un episodio agudo coronario es esencial conservar el enfermo en- 
reposo hasta que la extension del dano miocardico se haya determinado 
No espoco frecuente que el electrocaidiograma muestre una mejoria- 
temporal o verdadero regieso de RS-T y T a la normal el tcrcero y el 
decimo dia despuSs del infaito del miocaidio. 



2B4 


HARRY L JAPFE 
RESUME 


March, 1965 


pas "dk n’mdique 

mip rfA A 'f existence d une occlusion coronanenne, il peut Stre diffi- 
cile de deteminer la nature exacte d’une telle attaque Mectroirdl 

L T - “suffisance coronanenne avec isch^mie myocardique Dans 

massif raectr thrombose coronanenne et I’lnfarctus 

massit lelectrocaidiogramme peut montrer des aspects varids et rapide- 

ment chanpants, avant que n'apparaisse I’el^vation de R S T et de I’onde 
Q Dps Ipcclusion coronanenne, relectrocardiogramme montre souvent 
des alteiations de plusieuis parois et les variations du dessin classique 
sont frequentes Les alterations peuvent n’exister que sur un petit nombre 
des douze deiivations classiques ou bien uniquement dans le cas de posi- 
tion paiticuhere du thoiax 

Lors d’un episode aigu, il est essentiel de laisser le malade au repos 
jusqu’a ce que soit deteiminee I’etendue des Msions myocardiques 

II n’est pas exceptionnel de constater a I’electrocardiogramme une ame- 
lioration ou bien un retoui a la normale des ondes R S T et Q entre le 
troisihme et le dixieme jour suivant la constitution de I’lnfarctus myo- 
cardique 
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Cardiac Diagnostic Methods in 
Coronary Artery Disease: Electrocardiogram, 
“2-Step” Exercise Test and Ballistocardiogram 

LEON PORDY, MD 
New York, New York 


The clinical importance and necessity of dependable cardiac diagnostic 
and function tests are emphasized by the outstanding fact that cardio- 
vascular disease is the leading cause of death in the country today How- 
ever, the time honored methods of complete history, adequate physical 
examination, chest fluoroscopy and roentgenogram will never be replaced 
in value by the other available tests of heart function The latter serve 
as coiroborative laboratory aids for diagnosis and prognosis and in this 
regard, they play a vital role in the final clinical impression of the cardiac 
status 


Electrocardiography 

Smce the introduction of an accurate recoiding apparatus, the electro- 
cardiograph has assumed increasing importance daily in the routine diag- 
nosis of coronary artery disease 

Technique Although the present electrocardiographic recording appa- 
ratuses leave much to be desired insofar as high frequency response is 
concerned, the customary amplifier type or string galvanometers yield 
records of suflicient fidelity for routine clinical use All records should 
be accompanied by the standardization utilized, that is, 1 milli-Volt = 1 
centimeter deflection for routine tracings At present 12 lead records are 
recommended routinely the three standard leads (I, II and HI), the three 
augmented unipolar limb leads (aVR, aVL and aVF) , and the six uni- 
polar precordial chest leads (Vi through Ve) Although less than the 12 
mentioned are recorded routinely in many cardiac laboratories, instances 
of coronary disease in which abnormalities occur in only one lead are 
sufficiently common to preclude such abbreviations of technique More- 
ovei, situations such as high lateral myocardial infarction, may require 
even additional chest exploration for the detection of the cardiographic 
alteration 

The use of CR, CL or CF chest leads routinely as opposed to unipolar 
V leads intioduces the valid objection of undue influence of the i emote 
extremity electrode on the exploring chest piece Current argument in 
favor of CF over V chest leads cannot be supported on theoretical grounds 
and any diagnostic advantage in an individual case may be considered 
merely fortuitous On the other hand, the apparent advantage of uni- 
polar extiemity leads such as aVF in the diagnosis of posterior (dia- 
phragmatic) myocardial infarction has been questioned by many workers 

Somatic tremor may usually be leadily eliminated, but in some cases, 
as in Parkinsonism, may produce a regular undulation of the baseline 
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which may be mistaken for auricular flnffo-r au- j.. 
ference should be eliminated by proper groundmr ® 

Inteiwetation The criteria for normality and abnormality of 

taoTorsucb al been utilised m the dillerentia- 

heurf d ^ electrocardiographic tracings in functional 

heart disturbance as compaied with organic coronary artery disease, the 
lecord letuining to normal during exhibition of these drugs in the former 
condition 

Intel pretation of electiocardiographic records as regards coronary dis- 
ease without adequate knowledge of the age and clinical status of the 
patient is fi aught with danger Refusal to render a reading of tracings 
without this infonnation is actually entirely justifiable Foi example, the 
cardiac lotation and displacement with pulmonary collapse may result 
in electiocardiogiaphic “abnormalities” m the absence of cardiac involve- 
ment 

Specificity The Q waves of myocardial infarction represent the truly 
specific alteiations of the electrocardiogiam diagnostic of complete coro- 
nal y artery occlusion Although the appearance of significant Q waves 
may be delayed for seveial days or longer after acute coronary occlusion 
with thiough and through myocardial infarction, they usually remain 
permanently as the indicator of previous severe myocardial damage With 
subsequent episodes of acute coronary occlusion, Q waves may appear in 
other leads or become deeper and/or wider, if already present Q waves 
aie usually considered significant only when they represent 25 per cent 
or more of the amplitude of the R wave or when they are 0 04 second or 
longer in duration It should be remembered that a deep Q or QS deflec- 
tion IS a normal finding in lead aVR and that myocardial infarction may 
be reflected in this lead by the appearance of an early R wave' Even in 
the absence of significant Q waves, anterior wall myocardial infarction 
may be diagnosed by an alteration of the normal increment of the ampli- 
tude of the R wave as one proceeds fiom Vi through to lead Vo on the 
chest wall In some instances, after recovery from acute coronary occlu- 
sion, the Q waves may become smaller and some records may lose the 

Q wave entirely and become normal 
RS-T segment deviations and T wave alterations are not specific for 
coronary artery disease Unfortunately, these abnormalite may be as- 
sociated with many other disease states such as rheumatic heal t disease, 
reri^rditis of any etiology, cardiac hypertrophy of any cause, puhnonaiy 
erfidration, etc Moreover, electioiyte imbalance (potassium, cataum) 
and even drinking of ice water may produce electrocardiographic changes 
fn tl,rBS T segment and/or T waves indistinguishable from those associ- 
Se^wfth "c coronary artery disease It is important to emphasise 
the difference between the electrocardiographic pattern of acute coronary 
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insufficiency and that of acute coronary occlusion In the former theie 
IS noted typically RS-T segment depression and T wave inversion in all 
leads without the appearance of Q waves except aVR where one ilnds 
RS-T segment elevation and upright T waves These findings are related 
to the subendocardial ischemia of coronary insufficiency On the other 
hand in acute coronary occlusion with myocardial infarction, Q waves 
are typical and in leads with significant Q waves the RS-T segment is 
usually elevated and latei T wave inversions appear In infarction of the 
posterioi wall of the myocardium (diaphragmatic) one may note tall 
pointed T waves in the right chest V leads 

Bundle branch block, intermittent or permanent, left or right, com- 
plete or incomplete, may occur in the presence of coronary artery disease 
These patterns may obscure the appearance of sigmficant Q waves with 
the onset of acute coronary occlusion — especially anterior wall myocardial 
infarction in a patient with left bundle branch block However, it should 
be noted that such block patterns may be functional, positional, respiratory 
or congenital 

In coronary artery disease, the electrocardiogram may disclose tall, 
wide P waves, prolongation of the P-R interval, incomplete or complete 
A-V block, inverted u waves, premature beats and any other arrhythmia 
Again, none of the alterations aie specific for coronary disease The Wolff- 
Parkinson- White pattern may be found in normal individuals as well as 
those with organic heart disease 

Diagnostic Value The electrocardiogram at rest has been found to be 
entirely normal in fi om 25 to 60 per cent of patients with organic coronary 
artery disease Therefore, early in the disease one may expect a normal 
tracing in a large number of individuals and of necessity, one must rely 
on other cardiac diagnostic tests Later on in the progress of the disease, 
the electrocardiogram is more apt to be abnormal and then of diagnostic 
value in a positive sense It must be reemphasized that a normal or ab- 
normal electrocardiographic tracing must be interpreted in the light of 
the entiie clinical picture to be of full value Moreover, when the latter 
IS combined with serial tracings, obscuie states may often be resolved 
correctly and thus prognostic value may be obtained in the resting electro- 
cardiogram 

The absolute necessity foi more dependable methods for the diagnosis 
of coronary artery disease has led to the increasing popularity of the fol- 
lowing tests of caidiac function — the “2-step” exercise electrocaidio- 
giam’’ ■* and the ballistocardiogram ® 

‘'2-Step’" Exeicise Electrocai diogi am 

It has been found that in 25 to 60 pei cent of patients with coronary 

arteiy disease, the results of all routine investigations may be normal 

physical examination, cardiac fluoioscopy, and chest teleroentgenogram 
Following the introduction of the “2-step” exercise procedure in 1929, 
Master later applied the electrocardiographic changes following standard 
exercise as the test for coronary insufficienc 5 ’' 
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Technique' After loutme examination the '‘2-qtpn” 4? 

ovw thl'’“2 step” stair® ^l^bocardiogram is normal The pItfent°Ss 

piecoidial lead, V4 or V5 (with the tallest, widest R wave) are taken 
le^ds recorded are standard lead 2 and precordial 

y f y^ ^ required number of ascents 
(complete tups over the steps in one direction) is determined from a 
table based upon sex, age and weight The single test is performed m 
one-and-one-half minutes and the patient then returns to his original 
position, sitting or lecumbent The electrocardiogram (4 leads) is re- 
coi ded immediately, two minutes and six minutes after completion of the 
exeicise In oider to avoid dizziness the direction of the patient is changed 
aftei the completion of each tup, that is, he turns toward the examiner 
each time In the event that the single test is normal, then a minimum of 
one houi latei the double “2-step’' is performed The latter is twice the 
number of standaid trips in three minutes and is advised only if the 
single “2-step” is noimal, for reasons of safety The importance of the 
double exeicise is boine out by the fact that one-third of patients with 
abnoimal double tests piesented normal single tests 
Jntei'pi etation Ciiteria for abnormal single and/or double “2-step” 
tests include (1) Depiession of the RS-T segment greater than i/^ mm 
below the isoelectric (P-R) level, (2) Complete or partial inversion of 
a T-wave (except in lead 3) , 01 (3) transient arrhythmias, conduction de- 
fects, or laige Q waves These alterations are identical with the electro- 
caidiogiaphic changes during spontaneous episodes of angina pectoris 
The most sensitive leads for this test are the precordial (V4 or V5) 
Tiacmgs are repeated beyond six minutes if necessary, until the record 
returns to the normal contiol These electrocardiographic alterations are 
independent of the appearance of chest pain or pressure and the latter 
is not a criterion for a positive test The “2-step” exercise is contrain- 
dicated if heart failure, cardiac enlargement or an abnormal resting elec- 
trocardiogram IS found Food or exercise within one hour, tobacco, digi- 
talis and nitroglycerin all influence the result of the test 

Specificity Abnormal “2-step” exercise electrocardiograms, single or 
double, present definite evidence of coronary insulficiency on effort It 
must be emphasized that abnormal tests are not specific for coronal y 
artery disease since other organic or functional states may be the undei- 
Iving cause (rheumatic, luetic or congenital heart disease or severe anemia, 
for example) On the other hand the “2-step” test may be abnormal in from 
6 to 8 per cent of normal people and also m patients with neuiocirculatory 
asthenia or anxiety states Differentiation between such functional states 
and true organic heart involvement may be made 
grounds alone However, we have found dihydroergocornine (DHO-180), 
a “sympatholytic” agent, of value in this regard ^ , 

Diagnostic Value The value of the “2-step” exercise test been cor- 

roborated by a five year follow-up study of hundreds of patients If both 
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the Single and double “2-step” tests are noimal, a diagnosis of coronaiy 
insufficiency and hence, coronary artery disease, is practically (but not 
absolutely) excluded Thus, the value of the “2-step” test in the nega- 
tive sense is inestimable On the other hand, in patients with normal 
resting electrocardiogi ams, an abnormal single or double “2-step” test 
presents objective evidence of coronary insufficiency The decision of a 
final label of coronary artery disease rests with the examining physician 
after coi relation of the abnormal results of the exercise with the clinical 
status of the patient 


Ballistocardiography 

In 1949 with the introduction of the direct body recording technique by 
Dock and Taubman,® the ballistocardiograph became available generally 
as a practical cardiac function test The ballistocardiogram is a record 
of the motion of the body induced by the contraction of the heart and the 
surge of blood into the arterial tree during each cardiac cycle We have 
investigated the ballistocardiograph in over 2,000 patients during the 
past four yeais and have utilized a modified Dock type instrument, the 
Pordy dual ballistocai diograph for recording both photoelectric (displace- 
ment) and electromagnetic (velocity) tracings with a single setting A 
report of the accuracy of this apparatus as checked mechanically with 
linear reciprocating motion by Dr Sergei Feitelberg is in progress 

Technique The patient lies supine on a fixed, immobile table A cross- 
bar placed on the shins transmits the longitudinal body motions (with- 
out a hinge) by cutting light falling on the photo-cell and/or by altering 
an electromagnetic field The record is taken on the customary electro- 
cai diographic machine by direct attachment to the lead 1 electrodes 
Whenever time reference is desired, simultaneous electrocardiograms and 
ballistocardiograms may be recorded simply, even on the routine single 
channel electrocardiographs The ballistocardiogram is recorded during 
quiet respiiation and then deep inspiration and finally deep expiration 

Interpi etation Ballistocardiograms, like electrocardiograms, may be 
read by direct inspection of the record The normal ballistocardiogram is 
of a W-shaped appeal ance, with the base-line one which bisects the waves 
By convention, headward motion of the body is represented as an upward 
deflection on the record and vice versa The component waves are labeled 
m alphabetical order according to Starr, commencing with the letter “H ” 
This represents the first headward motion with each cardiac cycle and is 
1 elated to the apical thrust The I-wave represents the recoil of the body 
to ejection in early systole The most piominent headward wave is the 
J-wave and this results fiom impact on the aortic arch and acceleration 
of blood in the aorta The K-wave is the most prominent footward deflec- 
tion and IS related to deceleration in the descending aorta L, M, N and 
0, and so on, aie the diastolic after vibrations or actually forced thrusts 

The lecords aie intei preted on the qualitative appearance of the com- 
ponent waves of the ballistocai diogram and we have not attempted their 
use quantitatively as a measure of cardiac output In normal persons, 
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no™ahty include- ( 1 ) immished or absent “ (2) exa~n 
of the normal respnatory variation so that the amnlitudi nf tS ‘ 
dm mg expiration is 50 per cent or less thin d„™“ sp^ 

5 tilling 01 notching of I, J, or K-waves, (4) eaily “M" pattern— nromi 
nent H-waves, (5) late "M" pattern-late, deeply notched “TOvesT) 
piominent diastolic waves (L, M, N, 0, and so on), (7) deep, wide oi 
absent K-waves or (8) low amplitude or totally bizarre complexes Any 
lecoi may display one alteration alone 01 various combinations More- 
over, abnoimal waves may be detected m only one phase of respiration 
Poi example, in eaily coionary disease alterations may appear in the 
complexes only during the expiiatory phase 

Specificity Like the resting and “2-step” exercise electrocardiogram, 
theie is no ballistocardiographic pattern specific for coronary artery dis- 
ease The factor of age plays an important role in interpretation Under 
the age of 50 one would expect to find a normal ballistocardiogram almost 
loutinely. Theiefoie, an ahnonnal tiaeing in a coronary disease suspect 
undei 50 is of great significance diagnostically, since thereafter the record 
may be altered by physiological aging piocesses On the other hand a 
iwimal balhstocardiogi'am in a patient ovei 50 would correlate well with 
a normal cai diovascular tree It must be pointed out that in patients with 
coionary arteiy disease who undergo complete functional recovery, the 
ballistocardiogram and the resting as well as exercise electrocardiogram 
may leturn to normal 


Diagnostic Value Ballistocardiography has its greatest application in 
the diagnosis of coronary artery disease In patients with angina pectoris 
and abnormal resting electiocardiograms, 93 per cent presented abnormal 
balhstocaidiograms as well Moreover, m 85 per cent of patients with 
angina pectoris, normal resting electrocardiograms but abnormal “2-5tep'’ 
exeicise tests, the ballistocardiograms at rest were abnormal The use of 
standard exercise ballistocardiograms increased this figure to 90 per cent 
In early cases of coronary artery disease, cardiac ejection may be altered 
only following exertion Therefore, the ballistocardiogram should be re- 
corded after standard exercise if the resting record is normal A close 
correlation was found between abnormal “2-step” exercise tests and ab- 
normal resting ballistocardiograms Both should be employed routinely 
in the detection of coronary artery disease since one records electrical 
and the other mechanical events 

The high percentage of abnormal ballistocardiograms m hypertensive 
patients limits its value somewhat m the diagnosis of coronary artery 
disease In patients with acute myocardial infarction, the ballistocardio- 
gram becomes abnormal and may return to normal (in 19 per cent) 
usually paralleling functional recovery Thus the value extends to prog- 
nosis m coronary disease patients In the diagnosis of coronary disease, 
the ballistocardiogram offers a simple means of early detection with the 
advantage of lack pf any dangei to the patient The use pf the tobacco 
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ballistocardiographic test may enhance the diagnostic value of this pro- 
ceduie in coronary disease 


Conclusion 

The clinical status and routine examination of the patient should be 
coil elated with the lesults of a battery of tests — the electrocardiogram, the 
Mastei “2-step” exercise test and the ballistocardiogram — ^for the final, 
eaily and accuiate diagnosis of coionary artery disease 

SUMMARY 

1 The scope of the problem of the diagnosis of coronary artery disease 
is discussed 

2 The value and limitations of routine electrocardiography is outlined 

3 The Mastei “2-step” exeicise test is described and the diagnostic value 
IS stressed 

4 The ballistocardiogram is presented as a valuable means for early 
detection of coronal y disease 

RESUMEN 

1 Se discute el alcance del problema del diagnostico de la afeccion de 
la arteria coronaria 

2 Se presenta el valor y las limitaciones de electrocardiografia de 
rutina 

3 El ejercicio “Master two step” se detalla y se subraya su valor 
diagnostico 

4 Se presenta el bahstocardiograma como un valioso medio parael 
descubrimiento temprano de la afeccion coronaria 

El estado climco y el examen de rutina del enfermo deben ser correla- 
tives con el resultado de las pruebas en bateria o grupe el electrocardio- 
grama, el ejercicio “Master two step” y el bahstrocardiograma, a fin de 
hacer un diagnostico final y exacto de la enfermedad coronaria 


RESUME 


1) L’auteur met en discussion la question du diagnostic de Tattemte 
de I’artere coronaire 

2) n insiste sur la valeur et sur les limites de Telectrocardiogramme 
habituel 


3) II precise la valeur du test essentiel de I’exercice dit “des deux pas” 
et son importance au point de vue du diagnostic 

4) II considere le ballistocardiogramme comme un moyen valable pour 
decouvrir precoc^ment I’atteinte coronarienne 

L’etat climque et I’examen systematique du malade doivent etre con- 
juges a ce que donne toute une sene de tests electrocardiogramme, exer- 
cice “des deux pas,” ballistocardiogramme Ainsi le diagnostic das mala- 
dies coronariennes pourra etre definitif, pr^coce et precis 
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The Vectorcardiographic Diagnosis of 
Myocardial Infarction 

LOUIS WOLFF, MD 
Boston, Massachusetts 


Interest in spatial vectorcardiography has grown considerably in the 
past 15 to 20 years, and increasing numbers of workers are investigating 
the method and probing its diagnostic usefulness There is still a great 
deal of disagreement concerning fundamental issues, largely the result 
of lack of unanimity in regard to methods, and views concerning its value 
compared to the electrocardiogram are at considerable variance 

Prelimmary experience in this laboratory led to the unqualified opinion 
that spatial vectorcardiography contributes to the basic understanding of 
the electric phenomena associated with the heart beat, and reveals diag- 
nostic clues unknown or impossible in electrocardiography ^ The conclu- 
sion was reached that right and left ventricular hypertrophy, singly or 
combined, intraventricular block, and myocardial infarction are disclosed 
more often and more clearly by the vectorcardiogram than by the electro- 
cardiogram Our continued experience in this field has strengthened this 
point of view Since there are no generally accepted diagnostic criteria in 
vectorcardiography, this opinion is based, for the most part, on a com- 
parison of vectorcardiographic and electrocardiographic interpretation 
Consequently, the electrocardiographic interpretation, being at present 
the more generally acceptable, serves as the standard A more satisfactory 
approach to the problem was attempted in relation to posterior myocardial 
infarction, and appeared to substantiate the earlier impressions ^ 

A larger study has now been completed, constituting our total experi- 
ence to date This embraces a comparison of vectorcardiographic and 
electrocardiographic interpretation with pathologic correlation in 60 con- 
secutive cases which came to autopsy^ The data stiikingly demonstrate 
the superiority of the vectorcardiogram Among the 60 cases were 22 
(exclusive of those with left bundle branch block) in which autopsy showed 
myocardial infarction, and 10 of these, selected at random, are presented 
below The pertinent clinical and pathological data, and the electrocardio- 
giaphic and vectorcardiographic diagnoses aie listed in Table I 


The Vectoi caT diogi aphic Diagnosis of Myocai dial Infaiction 


At each instant duiing caidiac systole all electric forces summate into 
one manifest force having magnitude, direction, and sense This mani- 
fest force IS called the caidiac vector and the projection of its terminus 
on various planes fiom instant to instant throughout systole traces the 
vectoicardiogiaphic loop Electrocardiographic leads, on the other hand. 


From the Department of Medicine, Harvard Medical School 
graphic Laboratorj, Beth Israel Hospital, Boston 


, and the Electrocardio- 
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Cftse S<2X 
No Afro 


TABLE I ~~ 

OMcnlDlaMs 


Coronal y Heart 
Disease 
Acute M I 

Pulmonary emphysema 
Pulmonary Edema 


10/22/51 10/23/51 

Inferior, antenor, Acute 
and septa] M I postero- 
R and L V H lateral 
LOU* MI 

R ADt 


A S H D C H F 
Diabetes 

Hemochromatosis 
Uremia 


7/23/52 7/22/62 

High post and Arborization 

ant-lateral M I block 

Acute Pericarditis Acute antero- 
L and R V H lateral M I 

had Acute pen- 

L P D carditis 


10/26/61 
Fresh post , and 
septal M I 
Antenor -wall 
not sampled 
L and R V H 
(4,6,6)** 

7/24/62 
Old ant., post, 
lateral M I 
Fresh ischemic 
necrosis apex 
Diffuse fibrmous 
pencarditis 
L and E V H 
(1, 2, 3, 4, 6, 7, 8) 


A S H D Old M I 
C H F 

Low salt syndrome 


10/4/61 10/4/61 

Inferior, antenor. Healed 
lateral M I postero- 

L and R V H lateral IV 

RAU 
LAD 


10/4/61 11/6/51 

Healed Postenor, 

postero- anterolateral, 

lateral M I and septal M I 
L andR V H 
(2, S, 6, 6) 


Coronary H D 10/11/Bl 

Acute M I Pulmonary Inf , ant M I 
infarct AF CHF RandLVH 
Pulmonary emphysema RAU 

LPD 


ASHD AP AF 12/11/61 
Old MI ? Acute M I Anterior and 
CHF Pulmonary Septal 

emphysema MI L V H 

LPD 
RPU 


Hyp and Cor H D 1/22/62 
Old M I C F Asthma Ant , Inf , 


Chrome Bronchitis 
Emphysema ^ Pulm 
Infarct 


ASHD Old and 
Acute MI CHF 
Diabetes 


F Old M I CHF 
57 Avitaminosis 


Septal M I 
R. and L V H 
LPU 
LPD 


10/11/61 
Acute ant 
and acute 
post M I 


12/11/61 
Antenor and 
septal M I 
I V Block 


1/26/62 
Antero- 
septal M I 
L V H 


12/17/61 12/17/61 

Antenor, inferior, Infero- 
postero-lateral lateral M 

M I I V Block L V H 
RAU 
LPD 


1/6/54 

Antenor, high 
postero-septal 
MI L V H 
LAD 
RAD 


11/7/61 

Healing postero- 
septal and ant 
M I 

L and R V H 
(7, 8, 9) 


3/9/B2 

1 Old antenor and 
septal M I Also 
posterior M I 
Possible L and 
E V H 
(4, 6, 6, 7, 8, 9) 

5/15/63 
Anteroseptal, 
posterior, 
apical, lateral 
fibrosis L 
and R V H 
(5, 7, 8) 

3/7/62 

Antero-Iaferal 
and postenor 
fibrosis 
R and L V H 
possible 
(2, 3, 4, 6, 6, 7) 

1/15/64 


1/8/64 1/16/64 

Anterior M I Antenor, 

postenor, and 
septal M I 
R V M I 
L and R V H 
( 2 ) 
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are scalar derivatives of the cardiac vector, and are characterized by mag- 
nitude and sense only The vectorcardiogram, therefore, permits an analy- 
sis of initial and early depolarization forces -which is superior to the elec- 
trocardiogram Except in situations in -which the left ventricle is activated 
belatedly, as in left bundle branch block, or in an aberrant manner, as 
in anomalous atrioventricular excitation, these initial and early forces 
hold the clue to the diagnosis of infarction ® 

Pre-vious observations have sho-wn that the initial and early depolariza- 
tion forces have a characteristic orientation in various heart positions 
in the absence of localized myocardial disease ® The effect of the extrinsic 


TABLE I 


Sex 


Vectorcardlographlc 

Electrocardiofirraphic Patholojric 

No 

Age 

Clinical Dlafimosifl 

Interpretation 

Interpretation 

Data 

9 

M 

Coronary H D Angina 

10/8/Bl , 

10/16/51 

10/20/51 


67 

Acute M I Aortic 

Posterior and 

Posterior, 

Anterior, 



stenosis Pulmonary 

septal M I 

and acute 

posterior, and 



emphysema C H F 

R and L V H 

extensive 

septal fibrosis 



Diabetes 

R B B B 

anterior M I 

L and R -V H 




RPU 

L V H 

(Insufficient 




RAD 

R B B B 

sampling of ant 






wall ) 






(1, 6,6) 

10 

M 

A S H D Old M I 

12/12/62 

12/12/62 

2/24/63 


60 

Acute M I 

Anterior, pos- 

L B B B 

Old posterior 



Emphysema 

tenor, septal M 

I 

M I 



Old pulmonary infarct. 

L V H 


L V H 



C H F 

LPU 


’ R V H 




RPU 


(4, 6, 6) 


Age, sex, clinical diagnosis, vectorcaidiographic and electrocardiographic interpreta- 
tion, and pathologic findings Date of taking the vectorcardiogram and electrocardio- 
giam, and on which the autopsy was done, is given in the upper left hand comer of 
the appropriate box. 


M =Male F =Female 

M I =Myocardial infarction 

A S H D =Arteriosclerotic heart disease 

G H F =Conge8tive heart failure 

H D =Heart disease 

A F =Auncular fibrillation 

A P =Angina pectoris 

R and L V H =Right and left ventnculai hypertrophy 

Post.=Postenor 

Ant.=An tenor 

Inf =Infenor 

I V Block=Intraventncular block 

Hyp and Cor H D ^Hypertensive and coronal y heart disease 
Pulni Infarct=Pulmonary infarct 
R B B B =Right bundle branch block 
L B B B z=Left bundle branch block 


•Direction of initial forces 


tDirection of terminal forces] 


L =Left R =Right 

A =Antenor P =Posterior 

D =Down U =Up 

••Areas involved on posterior v\ all of left ventricle (2) 

involvTarSs ’(2)^^ Pathologic Data refer to 
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“? “’r* ™ 

*” ventricular systole Dunng this interval there are fewer 
fibers being activated than later when the entire ventricular mass i7™ 

nwTwftl ^ ’‘’'’f' therefore, is less com- 

plex than the subsequent portions When infarction occurs, or when rayo- 

cardial fibeis become irresponsive as the result of sub-lethal ininiy, the 
involved fibers are rendeied electrically inert, and there is a new balance 
ot foices The new resultants are modified both as regards their spatial 
position and their magnitude, they tend to point away from the elec- 
tiically inert aieas. Although these changes may take place throughout 
the entile period of ventucular depolarization, modification of the early, 
less complex part of the curve is probably greater, and more easily rec- 
ognized, than the alterations occurring later The diagnostic changes, 
consequently, are more evident m the initial and early forces, than in the 
overall disposition of the loop 

It IS necessary to have clearly m mind the spatial position of the initial 
and eaily forces of the normal vectorcardiogram, and alterations in these 
which are dependent exclusively on changes in position and rotation The 
disposition of the terminal forces is sometimes of great help in determining 
heart position Myocardial infarction is suspected if the orientation of 
the early forces cannot be accounted for entirely on the basis of extrinsic 
factors Infaiction of the interventricular septum is indicated by abnor- 
mal initial forces, and of the free wall of the left ventricle by abnormal 
early forces Abnormal direction of inscription of the QRS loop is also 
diagnostic of free wall infarction 

If the QRSsE loop does not begin and end at the same point (0 point), 
the loop IS said to be open, and corresponds to S-T segment deviation in 
the electrocardiogram In open loops the spatial relationship between the 
0 point and the end of the loop is charactenstae in acute anterior and pos- 
terior infarction, ventricular hypertrophy, and acute pericarditis The T 
loops have an altered direction of inscription in infarction, and are long 
and narrow in acute, and small and round in healing and old infarction 

Description and Interpretation of Vectoi cai diagrams 
in Myocardial Infai ction 

Fiaure 1 The initial QRS forces are oriented to the left and up, and 
therSore are abnormal, indicating disease of the interventricular septum 
The early forces continue in an exaggerated posteiior and upward djec- 

tion, an/ave 

fnXr ™ u,?mg m Tn open QRSsE loop 

of the ty^e seen in acute antenor and posterior infarction 
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The clockwise inscription of the frontal, and counterclockwise inscrip- 
tion of the sagittal projections, is abnormal This is frequently observed 
in posterior wall infarction, but also occurs in combined right and left 
ventricular hypertrophy 

Histologic correlation is excellent, and superior to that of the electro- 
cardiogram (See Table I) 

Figme 2 The initial QRS forces point to the right, anteriorly, and 
down, which is normal for a horizontally placed loop However, the con- 
tinued rightward, anterior, and downward orientation of the early forces 
IS characteristic of a high postero-lateral lesion Nevertheless, quite early 


1^ 


3 ^ 
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FIGURE lA 





V3R. 



FIGURE IB 


pffure JA Vectorcardiogram m fresh posterior and septal myocardial infarction An- 
terior wall not samged Left and right ventricular hypertrophy In this and the fol- 
H®^*^ontal, S _ Sagittal, and F = Frontal plane projections, and 
arrows indicate direction of inscription of the QRS loop See text and Tahlp T 
Figure IB Electrocardiogram fiom same patient ' 
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m the QRS interval there is pronounced posterior displacement, resulting 
in clockwise inscription of the horizontal projection, striking abnormalities 
which indicate anterior wall infarction 

The end of the QRS loop is to the left of, and anterior and inferior to 
the point of oiigin, a lelationship which is characteristic of acute fibrinous 
pericarditis 

The clockwise msciiption of the horizontally placed frontal loop, which 
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has features seen m left ventricular hypertrophy, is due to the infarct, or 
to right ventricular hypertrophy 

Histologic correlation is excellent, and greatly superior to that of the 
electrocardiogram 

Figm e 3 There is no evidence of septal involvement, since the initial 
forces have a iightward, anterior, and barely upward orientation, which 
IS normal in a horizontal loop The early forces, however, continue far to 
the right, then swing sharply to the left, posteriorly, and upwards, denot- 
mg anterior, inferior, and lateral wall myocardial infarction The QRS 
loop IS closed and the T loops are rather small, indicating healed infarc- 
tion 

The direction of inscription in each projection is the reverse of that 
expected in the normal, a common finding in infarction However, clock- 
wise inscription of a maikedly horizontal frontal loop suggests right and 
left ventricular hypertrophy 

Histological correlation with the vectorcardiographic interpretation is 
good, and far superior to the electrocardiographic interpretation 

Ftgm e U Septal involvement is excluded because the initial forces are 
normal (right, anterior, and baiely superior) The eaily forces turn 
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shaiply posteriorly, superiorly, and to the left From then on the loop 
remains posterior, superior, and to the left These features are diagnostic 
of infeiior and anterior myocardial infarction The counterclockwise and 
clockwise insciiption of the saggittal and frontal loops, respectively, occurs 
in infaiction However, clockwise inscription of a markedly horizontal 
frontal loop suggests light and left ventiicular hypertrophy 

The QRS loops are only slightly open, and the T loops are small, the 
infaiction is healing or old 

Correlation of the pathologic findings with the vectorcardiographic diag- 
nosis is good Only the septal involvement was missed The electrocardio- 
graphic inteipietation did not coi relate as well, the infarction was thought 
to be acute, and the hypertrophy was not recognized 

Ftgiiie 5 The abnormal initial forces (left, posterior, and down), and 
the postei lor displacement of the early forces, signify lesions in the inter- 
ventiiculai septum, and in the anterior wall of the left ventricle, respec- 
tively 

The markedly hoiizontal position of the loop is strongly suggestive of 
left ventriculai hypei trophy 

Correlation The vectoi cardiogram anticipated everything found at 
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autopsy except the laige postenor infarct The posterior infarct and the 
left ventricular hypertrophy as well, were missed in the electrocardiogram 

Figui e 6 The vectorcardiogram was interpreted as showing infarction 
of the anterior, inferior (diaphragmatic), and septal walls, and right and 
left ventiicular hypertrophy The initial forces (left, posterior, and up) 
call attention to the septal lesion, and the displacement of the early 
forces posteriorly and supeiiorly indicate anterior and inferior wall dis- 
ease, respectively The reversal in direction of inscription of all projec- 
tions IS common in infarction, but the clockwise inscription of the hori- 
zontally placed frontal loop suggests left and right ventricular hyper- 
trophy 



FIGURE 5A 
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VectorcardioEram in old anterior, posterior, and septal myocardial in- 
left and right lentricular hypertrophy See text and Table I — 
ripiirc 5U Electrocardiogram from same patient 
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Fxgwe 6 A Vectorcardiogiam in anteroseptal, posterior, apical and lateral wall fibrosis 
Left and Rig-ht Ventricular Hypei trophy See text and Table I—Figiue 6B Electro- 
cardiogram from same patient 
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Correlation with the autopsy findings is excellent and superioi to that 
of the electrocardiogram 

Figwe 8 The vectorcardiogiam was interpreted as showing an exten- 
sive myocardial infarct involving the postero-basal and septal myocardium, 
and the anterior wall The abnormal initial forces (left, anterior, down) 
indicate a septal lesion, and continuation of the early forces in the same 
direction is diagnostic of postero-basal infarction The almost completely 
posterior orientation of the spatial loop was considered evidence of ex- 
tensive anterior myocardial infarction The horizontally placed frontal 
projection suggests left ventiicular hypertrophy 

Correlation with the autopsy findings is good, and greatly superior to 
the electiocaifiiogram 

Figwe 9 The most obvious abnormality is clockwise inscription of 
the anteriorly placed horizontal projection, which is diagnostic of right 
ventricular h 3 T)ertiophy, and the clockwise inscription of the horizontally 
placed frontal loop, which is characteristic of right and left ventricular 
hypertrophy The terminal foices indicate right bundle branch block 
The abnoimal initial forces (right, posteiior, and up), and the abnoi- 
mal upward displacement of the early forces, indicate septal and inferior 
myocardial infarction, respectively The bizarre sagittal loop is due partly 
to rotation 
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Corielati^on with the autopsy findings is fair, and not as good as that 
of the electrocardiogram 

Figure 10 The abnormal initial and early forces (left, posterior, and 
up) indicate septal, inferior, and anterior wall infarction The terminal 
foices are characteristic of left ventricular hypertrophy 

Coil elation with the autopsy findings is excellent, and far superior to 
that of the electrocai diogram 

Discussion 

The above obseivations clearly indicate that the vectorcardiogram is 
capable of levealing the piesence of myocardial infarction The cardiac 
vector is analyzed in relation to the three natural coordinate axes of the 
body as revealed by projection onto three mutually perpendicular planes, 
hoi izontal, sagittal, and frontal * Except in instances of unusual heart 
position, displacement of electrical forces in the antero-posterior axis 
occuis m anteiior and high posterior wall lesions, m the transverse axis 
m lateral wall and septal legion, and in the vertical axis in lesions in- 
volving the inferior oi basal portion of the posterior wall of the left 
ventricle The abnoimal vectors are oriented posteriorly and down in 
anterioi infarction, anteiioily and down in high posterior infarction, up 
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and posterioily in inf ei o-postei lor wall lesions, to the left in lesions close 
to the interventricular septum, and to the light in lateral wall involve- 
ment 

Any departuie from the normal orientation of the initial forces which 
cannot be explained by extrinsic factors, ventiicular hypertrophy, or in- 
traventi icular block, indicates a septal lesion 

Acute infaiction is characterized by an open QRS loop and long narrow 
T loops In healing or old infarction the QRS loop tends to close and the 
T loop IS small and round The manner in which the QRS loop is open 
IS very helpful in differential interpretation The end of the loop, in re- 
lation to the 0 point, is to the right, anterior, and up in acute anterioi myo- 
cardial infaiction, right, posterior, and down in posterior myocardial 
infarction, left, anterior, and down in acute fibiinous pericarditis, light 
and up, with no or minimal antero-posterior deviation in left ventiicular 
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.e 

vectorcardiographic and electrocardiographic in 
gram tIiTU indicates superiority of the ve^torcardio- 

® random from a group of 50 cases 

studied histologically Analysis of the entire autopsy series reveals an 

unqualified superiority of the vectorcardiogram ovei the electrocardio- 
giam in disclosing myocardial infarction, as well as right and left ven- 
tiicular hypeitiophy, singly and in combinations The results are sum 
marized in Table II 


TABLE U 

and electiocaidiographic diagnosis, and location at autopsy of 
Block excluded myocardial infarction Cases with Left Bundle Branch 

Location of Infarct 

No Caaea 
at Autopay* 

No Diagnosed by 
Vectorcardlog^ram 

Per 

Cent 

No DlaffnoBcd by 
Electrocardiogram 

Per 

Cent 

Anteiior 

14 

11 

79 

8 

67 

Posterioi 

21 

16 

76 

12 

57 

Anteiioi and Posterioi 

13 


76 


30 

Septum 

17 

11 

66 

6 

86 

Lateral 

12 

4 

33 

3 

26 

Antenoi , Postenor, 
Lateial, and Septum 

8 

6t 

76 

2t 

26 

Any Location 

22 

18tt 

82 

17tt 

77 


* Cases with left bundle branch block ei-cluded 
**Diag 7 iosis of anterior and posterior myocardial infarction 
tThree or more areas diagnosed 

tlDiagnosis of infaiction, ntespective of its localization 


The bottom line in Table II is misleading, since it appears to indicate 
that there is no difference between the two methods of examination How- 
ever, the method of selection of patients is responsible for this, as in one 
experimental group only those cases were chosen for vectorcardiographic 
study whose electrocardiograms displayed the characteristic signs of in- 
farct * The oveiall results for the diagnosis of myocardial infarction aie, 
therefore, heavily weighted in favor of the electrocardiogram In spite 
of this, the data relating to localization and extent of infarction are ob- 
viously in favor of the vectorcardiogram Furthermore, our total chmcal 
experience, which does not have the authority of postmortem ^onfirma- 
to, has demonstrated the superiority of the vectorcai diogram m the 

diagnosis of infarction 

groups included patients ^th hypertension chronic pulmonary disease, rheu- 
matic heart disease, congenital heart disease, and so on 
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High posteiior, and some anterior lesions are easily recognizable in 
the vectorcardiogram, but not in the electrocardiogram Multiple infarcts 
appear to make the electrocardiogram more vulnerable, but do not im- 
pair the diagnostic usefulness of the vectorcardiogram The vectorcai dio- 
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A false diagnosis of myocardial infarction is one of the serious pit- 
falls in the laboiatory diagnosis of coronary heart disease In the senes 
referied to, however, a vectorcardiographic diagnosis of myocardial in- 
faiction was not made in a single instance in which autopsy failed to 
disclose such a lesion On the other hand, one such electrocardiographic 
erior was made While not a single false vectorcardiographic diagnosis of 
myocardial infaiction was made, over diagnosis occurred three times In 
these thiee cases the diagnosis of anterior wall infarction was not con- 
fiimed at autopsy, although infarction existed elsewhere A similar error 
in electrocardiographic diagnosis was made, also in three cases In two 
additional cases a diagnosis of anterior infarction Was made by vector- 
cardiogram and electrocaidiogram but pathologic correlation was impos- 
sible as sections from the anterior wall were not available, myocardial 
infarction was present elsewhere in these two cases 


SUMMARY AND CONCLUSIONS 

1 The initial, early, and terminal forces associated with ventriculai 
depolarization can be studied in greater detail and more accurately by 
spatial vectorcardiography than by electrocardiography 

2 The initial, early, and terminal forces are stereotyped m the normal 
heart, right and left ventricular hypertrophy, and right and left bundle 
branch block, and are altered in a characteristic way by changes in heart 
position and rotation The initial and/or teiminal forces help in estab- 
lishing the position and degree of rotation of the heart 

3 Changes in the initial foices which cannot be explained on the basis 
of heart position and rotation are diagnostic of septal disease 

4 Changes in the early forces indicate infarction of the free wall of 
the left ventricle Localization of infarction is established in reference 
to the three natural coordinate axes of the body The abnormal vectors 
are oriented posteriorly and down in anterior infarction, anterioily and 
down jn high posterior infarction, up and posteriorly in infero-posterioi 
wall lesions, to the left in lesions close to the interventricular septum, and 
to the right in lateral wall involvement Reversal in the direction of 
inscription of the vectorcardiographic pi ejections frequently results from 
displaLment of the forces, and furnishes valuable additional help in the 
dia^osis of infarction Clockwise inscription of the posteriorly placed 
horizontal projection is diagnostic of anterior infarction, and clockwise 
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inscription of the horizontally placed frontal loop is diagnostic of posterioi 
wall infarction 

5 The QRS loop is open in acute infarction, and the position of the 
end to the beginning of the loop is characteristic in anterior infarction, 
posterior infarction, acute pericarditis, and right and left ventricular hy- 
pertrophy The T loop IS long and narrow in acute, and small and round 
in healing or old myocardial infarction 

6 Comparison of vectorcardiographic and electrocardiographic inter- 
pretation in 50 cases studied at autopsy indicates unqualified superiority 
of the vectorcardiogram in the diagnosis of myocardial infarction, and 
right and left ventricular hypertrophy, singly or combined The vector- 
cardiogram IS superior for localization, and for detecting multiple areas 
of infarction This superiority is evident in relation to anterior, posterior, 
and septal infarction False vectorcardiographic diagnosis of infarction 
did not occur in this series 

7 Spatial vectorcardiography is a useful method of examination and 
its use should he extended 

RESUMEN Y CONCLUSIONES 

1 Las fuerzas iniciales, precoces y terminales asociadas con la despo- 
larizacion pueden estudiarse con mayor detalle y exactitud por la vector- 
cardiografia espacial que por la electrocardiografia 

2 Las fuerzas imciales, tempranas y terminales estan estereotipadas en 
el corazon normal, en la hipertrofia ventiicular derecha e izquierda y en 
el bloqueo de ramas derecha e izquierda y son alteradas de manera caiac- 
tertstica por cambios en la posicion del corazon y por larotacidn Las 
fuerzas iniciales y/o terminales ayudan para establecer la posicion y 
giado de rotacion del corazdn 

3 Los cambios en las fuerzas iniciales que no pueden explicarse sobre 
la base de la posicion del corazdn o la rotacidn son diagndsticos de enferme- 
dad septal 

4 Los cambios en las fuerzas precozmente indican infarto de la pared 
hbre del ventrlculo izquierdo 

La localizacidn del infaro se establece en relacidn a los tres ejer coordi- 
nados del cuerpo Los vectores anormales se orientan posteriormente y 
hacia abajo en el infarto anterioi , anteriormente y haciaabajo en el in- 
faito posterior y hacia airiba zy posterioi mente en las lesiones infero- 
posteriores de la paied, hacia la izquierda en las lesiones proximas al sep- 
tum iterventi icular y a la derecha en el caso de dano de la paied lateral 
La inveision en la direccion de la inscripcidn de las proyecciones vecto- 
cardiogi aficas lesultan a menudo del desplazamiento de las fuerzas y da 
valiosa informaci6n adicional en el diagnostico del infarto La inscnp- 
ci6n en el sentido de las manecillas del reloj de la proyeccidn posterioi 
horizontalmente colocada hace diagndstico de infar to anterior y la in- 
scripcion en el sentido del reloj del gancho frontal ubicado horizontalmente 
hace diagn6stico del infarto de pared posterior 

6 El gancho QRS es abierto en el infarto agudo y la posicion y la 
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culares, ya sea simple o combinadamente 
El vectocardiogi’ama es superior para la lozalizacidn y para descubnr 
^leas multiples de infarto Esta superiondad es evidente en relacidn a 
los mfaitos anterior, posterior y septal En estas series no ocuirieron 
talsos diagnosticos vectocardiog-raficos de infarto 

7. La vectocardiografia espacial es un metodo util para el examen y 
su uso debe ser mas amplio 


RESUME 


1 Les vecteuis mitiaux, precoces et teiminaux qui peuvent etre cre§s 
par la depolaiisation ventiiculaiie peuvent etre studies avec plus de de- 
tails et plus de piecision que par I’electrocardiographie par le vectocardio- 
graphie spatiale 


2 Les vecteurs initiaux, pr4coces et termmaux sont stereotypes dans 
le coeur normal, dans Thypertrophie du ventricule droit et gauche, dans 
les blocs de branches droits et gauches, et sont modifies d’une faqon 
caracteristique lors de modifications de la position du coeur et lors de sa 
rotation L’etude des vecteurs initiaux et termmaux peut aider a etablir 
la position et le degre de rotation du coeur 


3 Les modifications des vecteurs initiaux qui ne peuvent etie expli- 
quees par des questions de position ou de rotation cardiaque permettent 
de diagnostiquer une Idsion septale 

4 Les alterations des vecteurs precoces sont la preuve d'un infarctus de 

la paroi libre du ventricule gauche La localisation de Ifinfarctus s'etablit 
en fonction des trois coordonnees normales du corps Les vecteurs anor- 
maux sont orientes en arri^re, et en bas, dans les infarctus anterieurs, en 
avant et en bas dans les infarctus posterieurs haut situds, en haut et en 
arnere dans Jes lesions de la paroi mfero-posteneure Us sont orientds 
vers la gauche dans les lesions qui sont proches du septum interventricu- 
laire et vers la droite sur les alterations de la paroi lat^rale Des inver- 
sions de la direction d'lnscription de la projection vectocardiographique 
sont les resultats frequents du deplacement des vecteurs et sont un auia- 
liaire precieux dans le diagnostic dbnfarctus La rotation horaire de a 
projection veetocardiographique horizontale, placee ™ ® 

diagnostic d’lnfarctus anterieur et ia rotation horaire de I onde frontale 
pS horizontalement tradmt le diagnostic d’mfarctus de la pare, pos- 

t^neure 
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5 L’onde QRS est ouverte dans I’lnfarctus en phase aigue et sa posi- 
tion de la terminaison au commencement est caracteristique dans I’lnfarc- 
tus antdrieur, Tinfarctus posterieur, la pdricardite aigue, I’hypertrophie 
ventriculaire droite et gauche L’onde T est longue et etroite dans I’amd- 
lioiation brusque, temporaire et rapide, ou dans un mfarctus myocardique 
ancien 

6 La comparaison de I’lnterpretation vectocardiographique et electro- 
cardiographique dans 50 cas etudies k I’autopsie montie la remaiquable 
superiority du vectocardiogramme dans le diagnostic d’lnfarctus myo- 
cardique, d'hjrpertrophie ventriculaire dioite et gauche, simple ou asso- 
ci^e Le vectocardiogramme est supdrieur k rdlectrocardiogramme pour 
diagnostiquer les localisations et les multiples zones d’lnfarctus ainsi qu’en 
ce qui concerns I’lnfartus antdiieur, posterieur et septal Dans la sene 
de cas etudies, il n’y ent pas d’erreur de diagnostic vectocardiographique 
pour r mfarctus 

7 La vectocardiographie spatiale est un procddd d’examen utile et dont 
I’emploi devrait etre dtendu 
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The VenWeular Pulsations m Myocardial Infarction- 
a b luoroscopie and Kymographic Study 
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Bhv 1 'f ‘ by fluoroscopy/ roentkymogra- 

phy, and electiokyinography<« has proved to be of great^cteal 

farchon Visnaf^T Particularly myocarfial in- 

\ ^jsuahzation and analysis of the left ventricular border move- 
ments should be part of every routine cardiac fluoroscopy, affording a 
simple and accurate method for detecting localized areas of myocardial 
disease which is readily available in the oflice and clinic For more de- 
eded study and analysis of left ventricular border pulsations than can 
be attained by fluoroscopy one can utilize the electrokymograph or roent- 
genkymograph which are available in the clinic and hospital 


Noiinal Left Ventricular Contraction 


Fluoroscopic observation of the cardiac pulsations in normal individuals 
reveals uniform inward or medial movement of the entire left ventricular 
border during systole (Fig 1) The timing of the ventricular border 
movements can be checked by comparison with those of the aoidic knob 
The latter segment moves laterally and expands during ventricular systole 
as a lesult of aortic filling Thus, there is a seesaw movement of the left 
cardiac border about the middle segment in the region of the left auricular 
appendage {''point of no motion”) The upper arterial segment, com- 
prising the pulmonary artery and aorta, expands during systole and 
moves outward and laterally The left ventricular segment below it con- 
tracts duiing systole and moves inward or medially Although the inward 
movement of all points along the left ventricular border is not entirely 
simultaneous it is fairly uniform The upper part of the left ventricular 
border moves inward and downward, the middle or supra-apical part 
moves inward and medially and the lower or diaphragmatic segment moves 
inward and upward 

The left ventricular movements can be studied also in the slight left 
and right oblique views In general, the character of the ventricular pul- 
sations in the oblique views is similar to that of the P-A view In the left 
oblique view, however, the movements may be rotatory or spiral in char- 
acter and the inward or medial movement may be preceded by a transient 
outward expansile movement at the onset of systole Electrokymoi^aphy 
has demonstrated that these variations are due mainly to positional factors 


affecting the border movements ® ^ i 

Electrokymography is a graphic method for recording the cardiac sa- 
tions’ « and is based on the use of a photosensitive multiplier tube which 
IS attached to the ordinary fluoroscopic screen When the position of the 
tube is adjusted so that the slit lies over the heart border to be studied, 
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the movements of the border produce cyclic variations in the intensity of 
fluorescent light entering the photo-tube This is transformed into a 
pulsating flow of electrons which is amplified and recorded as a phasic 
curve by a galvanometer, simultaneously with other reference tiacings 
such as the carotid pulse and the heart sound tracings The polarity of 
the apparatus is such that downward movement of the electrokymographic 
curve represents inward or medial movement of the underlying heart 
border, and upward movement of the curve represents outward or lateral 
movement of the underlying bolder 

The electrokymogram obtained from the left ventricular border has a 
characteristic appearance (Fig 2) In general, it resembles a ventricular 
volume curve with superimposed positional movements at the onset of 
systole and diastole A typical curve shows a steep downward limb during 
systole, representing inward or medial movement of the left ventricular 
border during the ejection phase This may be pieceded by a small tran- 
sient upward movement lasting 0 02 to 0 06 second, which is generally 
due to a positional movement or change in shape of the heart at the onset 
of ejection During the isometric phase preceding ejection, the curve may 
show a horizontal segment or a slight upward or downward movement 
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lasting for 0 02 to 0 04 second The steep downward movement of the 
ejection phase is succeeded by a V-shaped or horizontal segment, repre- 
senting the isometric relaxation phase This is then followed by upward 
movement of the curve during ventricular diastole and filling, which is 
faiily steep in its early poition (rapid inflow phase) and shallower in its 
late poition (slow inflow phase) 

Ventnculai Pulsation in Myocai dial Infaiction 

Myocardial infarction produces characteristic abnormalities of left ven- 
tiiculai contraction which can be recognized visually duiing routine fluo- 
loscopy^ and recorded graphically by the roentgenkymograph^' ® and elec- 
tiokymography » These abnormalities of left ventricular contraction 
can be detected during systole and diastole 
The abnormalities of the systolic phase may be classified in three main 
groups 1 Localized diminution or absence of ventricular pulsation 2 
Paitial leversal of pulsation during early systole 3 Complete reversal 
of pulsation or paradoxical ventricular movement 
Localized Diminution oi Absence of Ventnculai Pulsation In this 
abnormality theie is observed during fluoroscopy a lack of movement 
localized to one segment of the left ventricular border (Fig 3 and 4) This 
generally involves the lower half or apical region of the left ventricular 
boidei Electrokymographic cuives obtained from the involved segment 



m a patient vath'prmous^mvocnrH^^l pulsation observed fluoroscopicallj 
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show maiked diminution m amplitude and even absence of the systolic 
and diastolic waves 

To be significant the diminished amplitude of pulsation should be 
localized to one segment of the left ventricular border rather than involve 
the entire cardiac bolder Also, diminished movement of the left ven- 
triculai border 3 ust above the diaphragm m obese patients or of the apical 
segment when it is obscured by a peiicardial fat pad should be interpreted 
with caution This abnoimality probably results from impairment of left 
ventricular contraction which is not severe enough to produce actual 
ballooning out of the ventricular wall or reversal of pulsation during 
systole 

Revel sal of Left Ventncular Pulsation (Paiadoxical Movement) In 
this abnoimality the involved segment of the left ventricular border bal- 
loons out during systole This may be a transient phenomenon at the 
onset of systole following which it is succeeded by a delayed inward move- 
ment (partial leversal of pulsation) or it may be sustained for the entire 
duration of systole (complete reversal of pulsation) 

Fluoioscopically, reversed oi paradoxical pulsation is visualized as an 
outward movement of a segment of the left ventricular border, generally 
the middle or apical segment (Fig 5) As the unmvolved upper segment 
of the left ventricular border moves inward or medially during systole 
(timing checked with the aorta and pulmonarj- artery) the lower segment 
moves outwaid and laterally Thus, there is a seesaw movement over 



figure 4 Localized absence of Spper seginent 
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the left ventricular boidei The involved weakened segment of the left 
ventriculai border is ballooned out or actually thrust out as the remaining 
unmvolved border contracts and moves inward In some cases there is 
a wavy motion over the left ventricular border and m other cases theie 
may be a double pulsation during systole 

In the electrokymogram, reversed or paradoxical left ventricular pulsa- 
tion is manifested by upward movement of the curve which generally 
begins during the isometric phase of systole or at the onset of the ejec- 
tion phase This is sustained foi a variable period of time, depending 
on whether the leveisal is paitial or complete In partial revel sal, the 
upward systolic movement is replaced in early or mid systole by inward 
movement which may be normally steep or abnormally letarded (Figs 6 
and 7) The upward movement generally lasts for more than 0 08 second 
This differentiates it from a positional movement which may occur in a 
normal heart but the duration of which is less than 0 08 second 

In complete reversal of pulsation the upward movement of the curve is 
sustained foi the entire duiation of systole and is followed by a collapse 
of the curve at the onset of diastole (Figs 8 and 9) The latter generally 
occuis duiing or at the end of the isometric lelaxation phase The result- 
ing curve IS completely paradoxical and lesembles an aiterial curve instead 
of a normal ventricular curve (Fig 10) 
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Incidence of Ahnoi'nial Ventncular Conti action Previous studies^"-® 
of a large series of patients with proven myocaidial infarction have indi- 
cated that partial oi complete reversal of left ventricular pulsation occurs 
in approximately 60 to 60 per cent of patients, localized diminution or 
absence of pulsation in 20 to 25 per cent and normal pulsations in the 
remainder These statistics were derived from fluoroscopic observation, 
electrokymography and roentgenkymography Of course, the incidence 
of abnormal pulsation would be expected to be higher when the graphic 
methods are employed, owing to the objectivity of these methods, pai- 
ticularly electrokymography For example, a slight reversal of pulsation 
may be missed during fluoioscopy but would be easily demonstrated when 
magnified approximately 20 times by the electrokymogram On the other 
hand, a false positive diagnosis of reversed pulsation is occasionally made 
from fiuoroscopy alone In our experience, however, a well-trained fluoros- 
copist, who IS aware of the abnormalities which occur following myocardial 




FIGURE 7 Electrok\Tnogram of ape\ of left ventricular border in a 28 year-old 
aneur\ smal dilatation of the left ventiicle due to obscure congenital myo- 
cardial disease The curve moves up%\ard during earlv systole and shows delayed 
downward mo\eincnt during late sj stole and earlj diastole This is a partial reversal 
ot pulsation and indicates impaired left ^entrlcular contraction 
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infaiction and who looks for them routinely, can become almost as accu- 
rate in visualizing the abnormal movements by fluoroscopy as with the 
graphic method It is only when the ventricular movements aie markedly 
dinunished in amplitude, particularly in the presence of a markedly dilated 
heart, that the fluoroscopist may have difficulty in establishing the presence 
or absence of paradoxical movement in addition to the diminished move- 
ment It IS in this type of case that electrokymography attains its greatest 
practical clinical value as a diagnostic tool 

Location of Abnormal V entmculai Movements The most frequent site 
of abnormal pulsation in myocardial infarction is the lower half or third 
of the left ventricular border Not infrequently in a large infarct the 
reversal involves almost the entire ventricular border with only a small 
upper segment below the left auricular appendage which is uninvolved 
On the other hand, reversed pulsation is occasionally limited to the middle 
or upper segment of the left ventricular border, with 'normal pulsation 
below this area (Fig 10) In other cases the reversal is limited to the 
apical region ]ust above the diaphragm In sthenic individuals or in the 
presence of left ventricular hypertrophy the apex may be covered by the 
diaphragm and the abnormal ventricular pulsation is exposed only dui- 
ing a deep inspiration In such a case one must guard against the patient 
straining while he holds his bieath since he may perform the Valsalva 
maneuver which may result either in maiked diminution in amplitude of 
pulsation or occasionally in reversed pulsation even in the absence of 
heart disease 

In the majority of cases the abnormal left ventricular pulsations are 
visualized or recorded in the P-A view This holds tiue regardless of the 
location of the infarction as determined by the electrocardiogram® In 
other words, whether the infarction is located on the anterior, lateral or 
diaphiagmatic surface of the left ventricle, the abnormal movement is 
observed in the P-A view Not infrequently, howevei, rotating the patient 
into a very slight left or right oblique view (6 to 16°) may accentuate the 
abnormal bordei movement (Fig 6) Thus, in anterior infarction reversal 
of pulsation may be more readily visualized at the apex when the patient 
is rotated very slightly into the right anterioi oblique rotation In posteiior 
infarction leversed pulsation may be visualized in the slight left oblique 
view as well as in the P-A view It is only in the occasional case of pos- 
teiior or diaphragmatic wall infarction that reversed pulsation is observed 
only in the left oblique view and not in the P-A view 

Onset and Duiation of Abnormal Ventiicula? Pulsation It is difficult 
to ascertain the exact time of appearance of absent or reversed ventricular 
pulsation following clinical myocaidial infarction since patients with acute 
infarction are not generally fluoroscoped oi examined kjonographically 
during the acute stage However, our studies® with serial roentgenkymo- 
^ams have suggested that the abnormal pulsation is often present during 
the fiist week following the clinical attack and almost always has de- 
\ eloped bv the second veek of the attack Not infrequently it begins as 
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a localized dinunution or absence of pulsation which progresses to partial 
or complete reversal of pulsation 

Absent or reversed ventricular pulsation is often permanent In a small 
percentage of cases it may disappear entirely or become less marked In 
the great majority of cases, however, it lasts for many years This may 
be of great diagnostic importance since the abnormal pulsation may per- 
sist even when the patient makes a complete clinical recovery and even 
if the electrocardiogram becomes normal or if the typical findings of myo- 
cardial infarction disappear® In such a case, reversal of pulsation, visu- 



ElectrokTOiograms of left ventricular border of patient with aneurysm of 
ttio l^t \entridc due to old m\ocaTdial infarction The cune of the upper left ven- 
normal The curve of the apical segment is completely paradoxical, 
the aorta There is upward movement of the curve 
uhich IS sustained throughout systole and then falls in early diastole (6-6) 
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from ™e >’® differentiated 

trom the tiansient outward movement of the left ventricular border ob- 

erve in normal in^dividuals which is of positional origin (Fig 2) The 

atter is generally shoit in duration and rarely exceeds 0 06 second Early 

reveisal of pulsation lasts for at deast 0 08 second and generally exceeds 


Fluoroscopicallj’-, it may be difficult to differentiate early reversal of 
pulsation fiom a physiological outward movement This may explain the 
occasional erioneous fluoroscopic diagnosis of myocardial infarction m an 
apparentlj’’ noimal individual If the tiansient outward movement is ob- 
served over the entiie left ventricular border the probability exists that 
it lepiesents a physiological outward movement Electrokymography, of 
couise, may be the only accuiate method to make this important differ- 
entiation 


The occurience of an early physiological outward movement of the left 
ventnculai border may be the result of several factors ® It may be due 
to a traction movement of the heart on the great vessels at the onset 
of conti action which produces a positional movement of the heart borders 
supei imposed on the conti actile movements of the various chambers 
Secondly, it may be due to a change m the shape of the heart which has 
been demonstiated to occur in the early part of systole This is caused 
by early unopposed contraction of the intraventricular septum before 
conti action of the free wall of the ventricle, leading to shortening of the 
heart m its longitudinal axis and transitory bulging outward of the free 
walls. This is cut short when the free walls contract and the heart borders 
move mward 


Physiologic Basis foi Revet sed Pulsation Since the experiments of 
Tennant and Wiggers,^*’ it is well known that following ligation of a coro- 
nary artery in the dog the ischemic portion of the myocardium ceases to 
contract within one minute and then begins to balloon out as the remaindei 
of the ventricle contracts The rise in intraventricular pressure at the 
onset of systole expands the weakened wall of the ischemic ventricular 
segment which collapses at the end of systole when the intraventricular 
pressure falls 

There is a close similarity of these events following experimental coro- 
nary ligation to those observed following clinical coronary occlusion ex- 
cept that it may take several days for the abnormal contraction to appeal 
Paradoxical left ventricular movement following myocardial infarction 
indicates the presence of a weakened area or scar m the ventricular myo- 
cardium which either fails to contract and remains motionless dunng 
systole or is ballooned out by the using mtraventiicular piessuie 

Several factors are responsible foi the magnitude, extent and persistence 
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of the abnormal ventricular movement These include the size and loca- 
tion of the infarcted area, the degree of healing and contraction of the 
resulting scar and the state of the collateral circulation Expeiimental 
ballooning of the left ventricular wall following coronary ligation may be 
temporary or may be abolished by the release of the ligature or it may 
disappear spontaneously if the ligated vessel and resultant ischemic area 
aie small It may be increased in extent or magnitude by reducing 
the blood pressure to shock levels whereas restoration of normal blood 
pressure and reduction of coronary ^insufficiency results in complete or 
partial disappearance of the myocardial ballooning 

From a physiologic standpoint every myocardial area of infarction as- 
sociated with reversed or paradoxical pulsation acts dynamically as a 
ventricular aneurysm, despite the fact that radiological examination of 
the heart usually fails to show any localized bulge of the left ventricular 
border Since the ballooning out of the ventricular wall occurs only in 
systole, it cannot be demonstrated by the conventional roentgenogram un- 
less it IS exposed only duiing systole, but has been strikingly demonstrated 
by cinematography of the heart By this method a localized bulge of the 
left ventricular bolder is visible only in the frames exposed during ven- 
tricular systole and it disappears duiing diastole When a typical aneurys- 
mal bulge IS visible on the roentgenogiam, fluoroscopic examination or 
electrokymography will almost always demonstrate complete absence or 
reversal of ventiicular pulsation over the involved segment as in any in- 
farcted area of laige extent (Fig 10) 

If the explanation is coiiect that reversed pulsation is due to ballooning 
of a weakened segment of the left ventricular wall, it is difficult to ex- 
plain the frequent lack of con elation of the location of the abnormal 
movement and the actual site of infarction It has been mentioned pre- 
viously that irrespective of the actual site of infarction, the most common 
location of the abnormal ventricular movement is the apical segment of 
the left ventriculai border in the P-A view, which may be at some distance 
from the infarcted aiea The explanation for this is unknown In pre- 
vious publications^ - it was speculated that it may be related to the spiral 
ariangement of the caidiac muscle bundles which wind around the apex 
of the heart from the base and are attached into the valve lings It is 
possible that the muscle bundles act as a fulcrum , the weakening of any 
poition of this fulcium whether anterioi or posteiioi may result in bal- 
looning out of the apical legion 

/ 

SUMMARY 

Caidiac fluoioscopy and kjmiogiaphy give impoiTant infoimation in the 
studj of the patient with myocaidial infaiction The obseiwation of 
marked localized diminution of pulsation of the left ventricular bolder 
or of complete oi partial reveisal of pulsation is indicative of a circum- 
scribed area of mvocardial damage, usually as a lesult of previous myo- 
cardial infaiction Such findings may be obseived in the absence of other 
tjTical clinical findings of pievious myocardial infarction Careful exami 
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RESUMEN 

para%1 Tst°udm?pl^ ‘f k™omfla card.acae dan informacion miportante 

mapped d f T mocardico La observac.dn deuna 

marcada dismmucion de la pulsatihdad en area localizada del horde del 

\entriculo izquieido o bien la observacion de una inversion complete o 
paicial de esa pulsatihdad, indican una drea circunscnta de dano del mio- 
cardio, generalmente como lesultado de un mfarto previo El examen 
cuidadoso de la motilidad del horde ventricular izquierdo, debe ser una 
paite lutinaria de toda fluoioscopia del torax Se hace una revision de la 
incidencia, ubicacion, duiacion, signigcacidn clmica, diagndstico diferen- 
cial y bases fisiologivas de la motilidad anormal del ventriculo izquierdo 
en el mfarto del miocardio 


RESUME 

La ladioscopie du coeur et la kymographie apportent des renseigne- 
ments impoitants pour I’etude des malades atteints d’lnfarctus du myo- 
carde La constatation d’une zone ou les pulsations sont nettement moms 
maiquees sur le bold du ventricule gauche, ou la perception d’lnversion 
complete ou paitielle des pulsations, indique qu’il existe une zone circon- 
scrite de lesions myocardiques Dans ce cas, il s'agit gen^ralement de la 
consequence d'un mfarctus myocardique anterieur 

De telles constatations peuvent etre faites alors quhl n'y a aucun autre 
signe clmique manifeste d’un mfarctus myocardique anterieur L’examen 
attentif des mouvements du ventricule gauche devrait etre un element de 
routine lors de tout examen radioscopique du thorax 

L’auteur etudie la frequence, la localisation, la dur^e, la valeur clmique, 
le diagnostic differentiel et les bases physiologiques des mouvements anor- 
maux du ventricule gauche dans I’lnfarctus du myocarde 
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Myoca,m lnfa,cUon 

^ I C«0)M7i/ Ocdmion and Cm man Imufftaiency 

w!th f t’i ‘‘"j “ increasing frequency 

ilioo- \ disease is detected The ordinary electrocardiographic 
d agnosis has become so well-recognized that it is now well to talk, not 
onlj’ of the typical elect! ocardiogi am, but of the atypical electrocardio- 
gram in myocaidial infaiction It is time also to divide the study of myo- 
caidial infaiction into two types, (1) the subendocardial type, secondary 
to coronal y insufficienc}^, that is, without complete occlusion of a coronary 
artei^’’, (2) the thi ough-and-through type caused by coronary occlusion, 
that IS, complete obsti action of a coronaiy artery Coronary insufficiency 
IS usually associated with coionary sclerosis but may be observed in a 
noimal heait, for example, following hemorrhage In coronary insuffi- 
ciency the electi ocai diogi’am shows ES-T depression, T-wave inversion, 
or KS-T depression and T-wave inversion combined, since the damage is 
localized in the subendocardial region For the same reason, the outlook 
IS much better in coionary insufficiency The electrocardiographic altera- 
tions are usually transient, lasting a day or two, or one or two weeks or 
months , rai ely they aie peiraanent The T-wave inversions are not usually 
as deep as those seen in coronary occlusion There are no Q-waves or 
RS-T segment elevations because there is no through-and-through in- 
faiction It may take a few days for the electrocardiographic changes to 
develop , hence, if an acute coronary episode of any kind is suspected the 
eleetiocaidiogram should be repeated seveial times 

The type of electrocardiogram just described, that is, with RS-T de- 
pressions and T-wave inveisions, but without deep Q-waves, is also seen 
in the premonitory phase of a coronary occlusion Obviously there is a 
partial occlusion which causes coionary insufficiency I believe that, once 
the artery is completely occluded, the clinical and electrocardiographic 
picture of coronary occlusion appears, that is, RS-T elevation is seen im- 
mediately Within the first 12 to 24 houis the characteristic deep Q-wave 
is not seen but one can almost discern it if he looks intently After 12 
to 24 hours it is usually quite obvious In anterior wall mfarctioii the 
deep Q and RS-T elevations appear in leads I, aVL and in chest leads 
In diaphragmatic or inferior wall infarction these alterations appear in 
leads II in and aVF In true “posteiior” infarction, tall R-waves appear 
on the right side of the chest, i e, m Vi and 2 Q-waves may be seen m 

^ Doctor^ JAffe has been in the foiefront in the description of atypical 
changes m coronary occlusion For example, in serial electrocardiograms, 
temporary improvement may occur 
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I personally feel that after complete occlusion the electrocardiogram will 
show the typical Q and RS-T patterns in 95 to 97 per cent of the cases 
It does seem that, rarely, deep T-waves alone aie present In these cases 
there is enough normal muscle in the subepicardium to prevent the appear- 
ance of Q-waves 

II Cmdiac Diagnostic Methods in Goionary Arteiy Disease Electio- 
caidiogiam, 2-Step Exercise Test and Ballistocaidiogiam 

The “2-step” exercise electi ocai diogi am has become a diagnostic means 
for demonstrating coronary disease in the presence of a normal resting 
electrocardiogram, if the resting electrocardiogram is abnoimal there is, 
of course, no need for performing the “2-step” test My co-workers and 
I feel strongly that in the presence of defimte coronary disease, the “2-step” 
test, either the single or the double, is positive in 95 per cent of the 
cases Also, when the double “2-step” test is negative, coronary disease 
is excluded in 95 per cent of the cases , of course not in every case How- 
ever, when one speaks of a positive “2-step” test alone, without knowledge 
of the chnical story, one is in an insecure position A positive “2-step” 
test should not be given any significance unless the clinical story is 
known There is a small peicentage of normal people who show positive 
tests, the so-called “false” positives, and also many people with an anxiety 
state do this Hence, to diagnose “coronal y” disease on a positive “2-step” 
electi ocardiogram without clinical data or correlation, is not sound 

Another point that must be mentioned is the need for standardization 
in the performance of the Master “2-step ” The exertion must be stand- 
ardized foi age and weight The heavier a person, the more work he does 
and the fewer trips are required The older the patient, the less stamina 
he has and again fewer trips will be “normally” made The test does not 
depend on pievious training — it depends on age, weight and the state 
of the coronary circulation 

There have been numerous “modifications” of the Master “2-step” test 
If the patient is walked until pain appears, if he is asked to “run up” a 
flight of stairs, if he squats and stands alternately, if he hops on one foot, 
or any other type of exercise is used, it is not the test that my colleagues 
and I have described For example, every “accident” following an exercise 
test that we have investigated occurred after some test other than the 
“2-step” test We have been fortunate, indeed, that in a score of thousands 
of cases under the supei vision of my colleagues and myself, we have never 
had an accident First, the test should never be done unless the resting 
12-lead electrocardiogram is negative, secondly, if coronary disease is 
suspected, the single test should be done fiist, only if this is negative 
should the double test be pei formed If the patient is considered to be 
acutely ill, it goes without saying that the test should not be done 

We have, we hope, decreased the number of “false” positives by having 
the tests performed essentially the way a basal metabolism is taken The 
patient comes in the morning after a good night’s rest, he has no break- 
fast or, at the most, a light breakfast He is not permitted to smoke He 
IS rested a little while on ariiving at the office 
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In legard to the ballistocardioaram I thmir r? n 
will be a more scientiftc instrZfarw.tv, ^ 

ballistocarUam ATthfplere^t ZerhCefwe mn^^dm” If: 

Srofef M tnlm frequently in apparently normal 

heart dmeaae ’ Peripheral vascular disease without 

There is no specific ballistocardiographic pattern of any type of heart 
disease although a small "k” has been described in aortic stents, cofi- 
tion of the aoita and m shock with diminished blood volume in the aorta 
and Its blanches In mitral stenosis, notching of the “k” has been reported 
In emphysema the latio of the inspiratory size of the I-J wave to the 
expiiatoiy I-J is changed and has been used diagnostically 

An abnoimal ballistocaidiogram in persons under the age of 60 should 
be given consideration but it must be coi related with the clinical picture 
as a whole Thus, a positive ‘'2-step” exercise electrocardiogram adds 
weight to the importance of the ballistocardiogram and, in fact, it works 
both ways 

III The Vectoi cai diogi apliic Diagnosis of Myocardial Infarction 

The paper on vectorcardiography has been written by an important in- 
vestigator m this field Doctor Wolff gives answers to perplexing questions 
for which the cardiologist and electiocardiographer have been waiting a 
long time 

It is tiue that at piesent the vectorcardiogram seems complicated and 
the machines are relatively expensive In the illustrations the loops of 
the P-wave, the QRS complex, the terminal junction of the QRS, the RS-T 
segment and the T-wave all seem jumbled around the point of origin oi 
0 point The vectorcardiogram must be photographed However, im- 
proved equipment is on hand already and the vector curve is now larger 
and clearer, the components can be separated and prices will become moi e 
reasonable The "imtial/’ and the ‘‘early," the “main" or “oveiall," and 
the “teiminal" portions of the QRS loop are more easily discerned as 
sharp entities in the illustrations There is no doubt that these vector 
pictuies will be still further magnified Also, the junction or lack of 
junction of the end of the QRS with the T, that is, the ST se^ent, 
will be clearer, thus defining S-T elevations and depressions A good start 
on all this has already been made in many laboi atones 

Although the "vectorcardiographic” language and the illustrations may 
be difficult for the general medical reader, he will have gained a goo 
deal if he senses the fundamental principles involved 

The internist and cardiologist are concerned with the future of vector- 
cardiography Will it replace the electrocardiogram^ ^ 

cardiogram give a fundamental understanding of the electrical forces 
m the heart which the electrocardiogram fails to do, or is it good only for 
teaching, to explain the findings m the electrocardiogram’ 
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There is another important question Do not the three basic leads, in 
planes at light angles to each other, called "A, B, C” by Grishman, and 
“X, Y, Z” by Wolff, give as much information as the vectorcardiogram, 
paiticulaily, if they are taken simultaneously*^ May we not employ the 
VCG to learn more fundamental explanations of the EGG but neverthe- 
less continue to use the EGG regularly, perhaps replacing the 12 leads 
that we now use by these three fundamental leads'^ Gan we not improve 
our electrocardiographic interpretation*^ 

This paper marks a landmark for it is the first time that the postmortem 
findings are correlated with the vectorcardiogram and the electrocardio- 
gram in a considerable series of cases Doctor Wolff has found the coi'ie- 
lation of the VCG with the postmortem far superior than in the case of 
the electrocardiogram His VGG diagnosis of septal infarction was con- 
firmed again and again whereas it had been missed in the electrocardio- 
giam 

Doctor Wolff clearly points out the characteristics of the normal VGG 
in the three planes and the typical manner in which it is changed in ven- 
tricular hypertrophy and bundle branch block and by alterations in the 
position and rotation of the heart He then defines the VGG pattern in 
each type of infarction, distinguishing anterior, high posterior, infero- 
posteiior and lateral wall mfarctions, both by the orientation and direc- 
tion of the abnormal vectors He shows how the relative positions of the 
end and the beginning of the vector loop distinguish acute infarction and 
acute pericarditis and how the shape of the T-wave differs in acute and 
healing oi old infarction 

IV The Ventricular Pulsations in Myocardial Inf ai ction, A Fluoi oscopic 
and Kymogiaphic Study 

Foi 15 years my colleagues and I have emphasized the ease with which 
abnoimal pulsations of the left ventricle can be observed on fluoroscopy 
in patients with previous coronary occlusion We have often pointed out 
the diagnostic value of abnormal ventricular contractions However, we 
have not been successful in “selling” our ideas to the physician The 
average piactitioner uses the fluoi oscope to determine the size, shape and 
position of the heart but only the exceptional physician has become in- 
terested in the pulsations of the left ventricle as evidence of previous 
coronal y occlusion Perhaps the trouble is that the doctor looks for a 
laige ventricular pulsation whereas in reversal of pulsation at the apex, 
the movement is probably no more than l/64th to Vath of an inch At 
first it requiies concentration to see these movements The patient should 
take a veiy short breath and hold it without the slightest strain For 
timing, the out-thiust of aorta is considered systole With a little practice, 
it IS easy to recognize leveisal of pulsation due to previous infarction If 
there is difficulty, the doctor should move the screen awa 5 '^ from the patient, 
toward himself, thus magnifjung the border of the left ventricle Although 

he loses light intensity, the magnification more than compensates for 
this loss. 
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to leversal of or paradoxical pulsation, the abnormahties 
to look for aie localized diminution or absence of contraction By “re- 
versal of pulsation is meant that the border of the left ventricle bulges 
out during systole, instead of moving in, this finding is almost pathogno- 
monic of an infarct 

Some abnoimality in pulsation is found in 75 per cent of cases of pre- 
vious coronal y occlusion Reversal is found in half the patients These 
abnoimalities in left ventricular movement are not only of value diag- 
nostically but also prognostically As the patient improves, we have seen 
a definite “leveisal” become an “absent” or “dmunished” and finally a 
normal pulsation. 

The abnoimality in pulsation is located in the left lower one-third or 
one-half of the ventricle Whether the infaicbon is diaphragmatic (in- 
fenoi) or anterior, it is always seen in the usual posterior-anterior posi- 
tion or in a slight left oblique position Occasionally, the left lateral also 
demonstrates the abnormality Reversal of pulsation is found not only 
in ventricular aneurysm -with a true eccentric bulge but also in the ordinary 
case of coionary occlusion in which the contour is smooth It is the or- 
dinary case to which lefeience is made by this reviewer 

W^e believe that, if the physician develops the habit of using fluoroscopy 
foi this puiTDOse, he will be more than rewarded in that he will have a good 
means of diagnosing infarction of the left ventricle secondary to coronary 
aiteiy occlusion In coronary insufficiency, on the other hand, the infarct 
IS not thiough-and-through and a reversal of pulsation is not seen 

It has been suggested for many yeais that the diaphragmatic or inferior 
border of the left ventricle can be brought into the line of vision by dis- 
tending the stomach with charged waters This has proved of help to some 
An interesting futuie for fluoroscopy lies in }mproYeA screen We have 
been told that there is a new screen in the making that will give 
hundred times the light intensity of the present fluoroscopic screens When 
this becomes a fact we will make tremendous advances in fluoroscopy of 

the heart 
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Pulmonary function testa are designed to provide accurate information 
of the extent and location of disturbed function thereby making available 
additional information foi use with the history, physical, and roent- 
genological examination in the chmeal management of the individual case 
A battery of physiological test measurements are used, each possessing 
a wide range between the normal and the abnormal, and each covering 
an essential aspect in the evaluation of the adequacy of the gas exchange 
One group of tests concerns the bellows action of the chest and lungs 
and evaluates the abihty to move air in and out of the alveoli during the 
process of breathing The other group of tests relate to the blood gas 
exchange across the alveolar-capillary or pulmonary membrane (oxygen 
and carbon dioxide transport) Pulmonary function measurements assist 
m the interpretation of the meamng of pulmonary disease from the stand- 
point of disabihty, operative risk and treatment 
The efficiency of the bellows action of the chest and lungs for moving 
air in and out of the alveoh is measured from spirogram tracings and 
from the residual capacity measurement-^ Spirogram tracings provide 
measurements of total vital capacity, timed vital capacity, maximal breath- 
ing capacity, and a permanent graphic recording of the exhalation pat- 
tern Evidence of air trappmg in the lung is also obtained from the spiro- 
gram tracings by having the individual take a deep breath in and then 
blow out rapidly a few times Total vital capacity is determined both in 
the supine and standing position, being the diff ei ence between the volume 
of the lung in the maximal distended position in inspiration and the 
minimal volume present at the end of a forced maximal exhalation The 
total Vital capacity in a normal individual is usually slightly larger in 
the standing than m the supine position A marked reduction in total 
vital capacity in the standing position as compared to the supine position 
indicates the presence of severe pulmonary insufficiency However, vital 
capacity when recorded with respect to time becomes a much moie sig- 
nificant measurement The subject is instructed to take in as deep a breath 
as possible, hold the breath momentarily and then on command blow all 
of the air out of the lungs as rapidly and as completely as possible The 
volume exhaled in the first three seconds measuied from the exact begin- 
ning of expiration is recorded as the three second timed vital capacity 
The thiee second timed vital capacity is normally the same as the individ- 
ual’s predicted total vital capacity, and lepresents the maximal functional 
portion of the vital capacity (a respiratory rate of 15 pei minute allows 
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foul seconds per breath, but if one second is utilized for ,n„n. * 
thiee seconds are left foi expiration) The predicted " 

IS best computed from the height of the patfent^ 

an mdivirinoT' ''i'f ‘J"”* 'argest volume of an which 

of timrrn Is sec^risrn 

n I U ,if '’“t “ expressed as liters per minute The indi 

vidual should be instructed to breathe as deeply and as rapidly as possible 
foi 12 seconds, (never longer than 16 seconds), and the rate anHept 
^^ccessive tzials (not less than three) to get the maximal value 
Ihe 13 /i liter respiiometer^ was developed with the idea of providing 
an apparatus for mechanical lecording with a minimal of breathing resist- 
ance for the deep fast breathing and to permit a quick accurate deter- 
mination of the maximum breathing capacity value (6-10 minutes) The 
dium on the lespirometei has a papei speed which provides a time inter- 
val of 12 seconds between the vertical lines When the rate and depth 
of breathing are properly varied one can obtain precisely the highest 
maximal bieathing capacity of which an individual is capable and the 
learning factor as such is not a significant feature The maximal breath- 
ing capacity is a measuie of the ability to use the lungs as a bellows and 
a very wide spread may exist between the noi mal and the most abnormal 
cases (10-200 liteis per minute) The predicted** maximal breathing 
capacity is based on the type of apparatus and procedure used and the 
age, sex, height and weight of the person ^ If the maximal breathing 
capacity is noimal, the individual is able to use the diaphragm well, the 
elasticity of the lungs is good, bronchospasm is not a factor and a sig- 
nificant degree of pulmonaiy emphysema does not exist The degree of 
bronchospasm is measured quantitatively by comparing the maximum 
bieathing capacity measurement before and immediately after one bron- 
chodilator tieatment using the intermittent positive pressuie breathing 
method for administering a potent bronchodilator substance such as isuprel 
and vaponefnn ® ^ The maximal breathing capacity and the timed vital 
capacity aie independently vaiiable measurements It has been found in 
men that if the maximal breathing capacity is above 120 liters per minute, 
the degree of pulmonary emphysema present is insignificant and signifi- 
cant if less than 40 liters per minute, but between 40 and 120 liters per 
minute indeterminate® The maximal breathing capacity is a sensitive 
test and this measurement frequently reveals early abnormalities and 
hence is valuable for screening purposes, either in the selection of problem 
cases requiring more complete pulmonary function evaluation oi in the 
detection of poor risks in industrial workeis exposed to irritatmg dusts 
The shape of the spirogram tracing as observed on the rapidly moving 
kymograph drum (32 mm in 12 seconds) reveals characteristic features 
SThe expiratory flow A slow and prolonged exhalation curve indicates 
obstruction to air flow, either of a fixed type or due to bronchospasm and 

liters per minute is men equal (91 -Age/ x h 

(83- Age/ 2) X BSA in Sq meters 
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the failure of the end exhalation point of the tracing to return at least 
to the beginning level indicates air trapping If the spiiogram tracings 
show a marked rise in the respiratory level during the maximal breathing 
capacity test with the rapid voluntary respiratory movements, this high 
inspiratory position indicates the presence of increased breathing resist- 
ance and usually the presence of a signficant degree of pulmonary em- 
physema Air trapping is a characteristic feature of asthma due to the 
bronchospasm as the bronchioles are narrower during expiration than 
inspiration, with a result that expiration is more difficult and prolonged 

The pulmonary function tests described thus far are easy to perform 
and the only special equipment required is the 13}4 liter Colhns Respirome- 
ter These tests can be done in the office and on an average only five to 10 
minutes are required to obtain satisfactory spirogram tracings When the 
degree of bionchospasm is evaluated a slightly longer time period is re- 
quired, since the bronchodilator should be administered over a period of 
at least 10 minutes to be certain of obtaining the maximal results ® ^ 
These tests are useful in evaluating the response to treatment, in follow- 
ing the clinical course of a disease by comparing serial spirogram tracings 
taken at intervals (similar to the chest roentgenogram) and in screening 
tests of candidates for surgery, anesthetic risk, workers exposed to lung 
irritants (either dust or gases) and other pioblem types of cases 

A second important basic measurement relating to the bellows action 
of the chest and lungs is the residual air capacity, which by definition is 
the volume of air remaining in the lung at the end of a maximal forced 
exhalation The lesidual air occupies normally about 25 per cent of the 
total lung capacity, being slightly smaller in the younger age group (20 
up to 35 yeais) and slightly larger in the older age group (30 over 60 
years) In pulmonary emphysema the volume of residual air is increased 
in relation to the total lung volume and if this latio is over 35 per cent 
a significant degree of pulmonary emphysema exists The residual air is 
measured quantitatively using the oxygen open circuit method, and checked 
routinely on two runs to within 100 ml , if not the run is repeated If the 
alveolar air contains more than 1 5 pei cent nitrogen after breathing 
oxygen for seven minutes, impairment in the uniformity of an distribu- 
tion in the lung exists ^ The ratio of the residual air to the total lung 
capacity is most important in the individual case since this corrects for 
changes in total lung volume which may exist (either normal, increased 
or decreased) If the residual air occupies 35-45 per cent of total lung 
capacity a moderate degiee of emphysema is piesent, from 45-55 of total 
lung capacity an advanced or severe degree and above 55 a far advanced 
01 very severe degree of emphysema exists The accurate diagnosis of 
pulmonary emphysema in some cases requires measurements of residual 
air, as the ph 5 ’’Sical examination and the chest roentgenogram may be 
misleading or inconclusive Pulmonary emphysema is frequently missed 
on the chest roentgenogram when a severe degree actually exists 
The three measurements of pulmonaiy function thus far described of 
greatest importance relating to the bellows action of the chest and lungs 
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and the lesidual au as pel cent of total lung capacity The veSfaon 
actor piowdes a single figuie value of the patient’s ability to use the 
chest and lungs as a bellows foi aerating the alveoh and this is well 

con elated with the aiteiial pCO. in mm Hg as determined by direct ten- 
Sion measui ements ^ 


The second basic aspect of pulmonaiy function, namely the blood gas 
exchange acioss the alveoli-capillaiy membrane, is evaluated from studies 
of the aiteiial blood and the expired an Noimally, at sea level pressure, 
the arterial blood hemoglobin is 96-98 pei cent saturated with oxygen 
both at lest and duiing exeicise The arterial blood oxygen saturation 
IS obtained by dividing the corrected oxygen content by the corrected 
oxygen capacity as volumes per cent for each sample of blood The 
Van Slyke manometric appaiatus is used for the measurements of oxy- 
gen content and capacity The double scale oximeter* using the cuvette 
appears to be a fairly satisfactory procedure for determining the arterial 
blood oxygen saturation A drop in the arterial blood oxygen satu- 
ration of 5 to 10 per cent or moie below the resisting level with exercise 
(after the one minute step-up test) indicates severe disability^ An in- 
crease in the exeicise oxygen satuiation above the resting level indicates 
less disability than implied by the resting level measurement It is thus 
of gieat importance to compare in each case where possible the lest and 
exercise arterial blood oxygen saturation, as often the exercise arterial 
blood oxygen saturation is of much greater value than the resting in 
evaluating the pulmonary function status If the exercise arterial blood 
oxygen saturation drops 6 to 10 per cent below the resting level the in- 
dividual should be restricted in such activities as walking up steps or up 
grades In general, the exercise saturation tends to decrease in seveie 
emphysema, but this is not always the case, and in pulmonary fibrosis 
without emphysema, a marked drop in the exercise arterial blood oxygen 


saturation frequently occurs 

An elevated arterial COo content indicates difficulty in blowing off COo 
and warns of the possibility of developing respiratory acidosis during 
infections or if the respiration be depi essed by sedative drugs, anesthetics, 
or by other means The aiterial blood pH is the best single measurement 
revealing the exact status of the acid base balance conceining the pr^ence 
of acidosis or alkalosis If the patient has a maiked de^ee of arterial 
blood oxygen unsaturation with an elevated CO 2 content, then the ad- 
ministration of high oxygen concentrations with a inask or even with a 
catheter or tent may precipitate respiratory acidosis, drowsiness and even 


♦Waters-Conley, Rochester, Mmn 
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coma or death « In such a patient the sudden change to high oxygen 
bieathing decreases the minute ventilation as a result of removing part 
of the stimulus to the respiratoiy center from the carotid bodies, as these 
are stimulated by the low oxygen in the blood and reflexively stimulate 
the respiratory center The high oxygen breathing relieves the arterial 
blood unsaturation and removes the stimulus from the carotid bodies and 
the ventilation decreases, in some to a critical level unless supplemented 
by mechanical aids 

The expired air from the patient is studied with lespect to the minute 
ventilation (total volume of air breathed during a test period of three to 
five minutes) , the total oxygen uptake and the per cent of oxygen extracted 
from the inspired air breathed The minute' ventilation is measured with 
lespect to the number of liters per minute per square meter of body sur- 
face area If the minute ventilation is below the normal range, hypo- 
ventilation IS indicated and if above hypei ventilation In some cases 
hyperventilation may be the only abnormality revealed from the pulmo- 
nary function evaluation The one minute step-up exercise test (30 steps 
on an eight inch stool in one minute) has been standardized with respect 
to the normal range In some cases of marked pulmonai y insufficiency the 
exercise minute ventilation may be inadequate in propoition to the step-up 
test requirement In general, the minute ventilation as a single measure- 
ment IS often indeterminate as revealed from extensive statistical studies 
on a laige series of cases The minute ventilation along with the data 
provided fiom the expired an gas analysis provides the necessary data 
to calculate the oxygen uptake The oxygen uptake is determined both 
at rest and with exercise The resting oxygen uptake tends to be in the 
normal lange regardless of the degree of pulmonary insufficiency, and 
hence, is of little value in pulmonary disability evaluation On the othei 
hand, the measurement of step-up exercise oxygen uptake is a very sig- 
nificant value A marked reduction in the exercise oxygen uptake in the 
presence of an adequate minute ventilation reflects the inability of the 
individual to expand the pulmonary bed and increase the pulmonary blood 
flow or to inciease the cardiac output fiom the light heart to the elevated 
level lepresenting a normal response proportionate to the degree of exer- 
cise given ^ If the normal amount of oxygen is removed from the expired 
an duiing the one minute step-up exeicise an increased blood flow is nec- 
essaiy If the oxygen uptake is noimal during exercise this indicates that 
the pulmonary blood flow is increased in propoition to the degree of exer- 
cise and that the pulmonai y vasculai lesistance is not significantly altered 
A decreased oxygen uptake during step-up exercise indirectly indicates 
increased pulmonarj'^ vasculai resistance, without the necessity of cathe- 
teiizing the right heait to measure mean pulmonai y arterial pressure and 
the caidiac output 


The per cent of oxj^gen exti acted from the inspired an breathed is a 
measure of the lung ventilation efficiency, and this figure is used to deter- 
mine the oygen uptake along with the pulmonary ventilation volume 
measuiement formally 4 to 5 per cent of the oxTgen is extracted from 
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■inus, It a patient is removing: only 2 6 opr ppnf n-e + 1,0 ^ J^^ercise 

.nspired air during exercise, twice the normal ™m«e 

easr[he n the oxygen In chronic pulmonar^dis- 

ease the pei cent of oxygen extracted from the inspired air is usuaJlv dP 

erased somewhat, but this measurement is usually indeterminate Is^to 
7 Q pf pulmonary function impairment present unless the decrease 

s of marked extent Excitement with hypei ventilation may result m a 
low abnoimal value, which might be normal if the individual were breath- 
ing at a bwer volume rate A severe degree of pulmonary insufficiency 
may exist with hypoventilation present during step-up exercise and a 
noimal per cent of oxTgen exti acted, but the total oxygen uptake would 
be decreased markedly 


The duiation of dyspnea with a standaid exercise test (such as the 
one minute step-up) is of value in pulmonary function evaluation The 
one minute step-up test increases the oxygen uptake normally three to 
foui times above the resting level and is designed as a test of pulmonary 
function rather than physical fitness This test is satisfactory for routine 
use m studying patients with chronic pulmonary disease The exercise 
study IS of great value in demonstrating disturbances m ventilation-per- 
fusion lelationships (changes m the arterial blood oxygen saturation and 
total oxygen uptake) The duration of the dyspnea with the one minute 
step-up test is a subjective sensation on the part of the patient and it is 
subject to limitations as such, but careful observations by trained person- 
nel minimize the subjective element For the normal individual, the one 
minute step-up test is a mild exertion and the subjective dyspnea is less 
than 90 seconds m duration A marked prolongation of the dyspnea con- 
stitutes a significant finding and indicates a severe degree of function 
impairment either cardiac or pulmonary In general, the pulse and the 
respiratory rates are unreliable measurements on which to assess pulmo- 
nary function impaiiment Statistical analysis of a large series of data 
on respiiatory rate, pulse rate, and minute ventilation has revealed the 
inadequacy of these measurements alone as shown by the magnitude of 
the standard deviation “ Breath holding time has been found to be of no 
value Tests of circulation times with ether and decholin, blood volume, 
hematocrit, hemoglobin level and venous pressure, and the electrocardio- 
gram are fiequently very helpful m differentiating the pulmonary and 
cardiac aspects of a given case 


Great advances have been made in research investigations relating to 
pulmonary function m recent years and many of these new tests are in- 

terestlBg and give promise of clinical value m the S 

are not sufficiently well established or the necessity proved to be routinely 
included in a pulmonary function evaluation The direct tension measure- 
ments^o of arterial pO, and pCO, is a valuable lesearch procedure, but it 
IS difficult to acquire a satisfactory proficiency in pel formance, 
jMt to many errors by inadequately trained personnel ^ 

nitrogen meter" appears promising, but as yet the practicability and reli- 
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ability of both test and apparatus have not been adequately demonstrated 
Pulmonary compliance/" relating to the pressure volume relationship of 
the lung, IS a popular study at the present time, but whether this will 
provide any more practical clinical information over that which can be 
obtained with simple spirogram tracings remains to be demonstrated 
Similarly the pneumotachograph is an interesting research instrument, 
but whether it provides any more information than can be obtained from 
the spirogram tracings on the respirometer remains to be demonstrated 

SUMMARY 

An accurate evaluation of the degree of pulmonary function impairment 
may be made from the following physiological tests (1) Ventilation meas- 
urements from spirogram tracings (total vital capacity, three second timed 
vital capacity, maximal breathing capacity and the shape of the exhalation 
curve following a deep breath) , (2) the degree of bronchospasm present, 

(3) the residual air capacity and alveolar nitrogen pei cent after seven 
minutes oxygen breathing, (4) the arterial blood oxygen saturation at 
rest and immediately after step-up exercise, (5) the oxygen uptake dur- 
ing step-up exercise, (6) the per cent of oxygen extracted irom the inspired 
air breathed and (7) the character and duration of dyspnea after step-up 
exercise 

RESUMEN 

Una exacta valuacion del grado de dano a la funcion pulmonar, puede 
lograrse mediante las siguientes pruebas funcionales (1) Medidas de 
ventilacion por los trazos espirom^tricos (capacidad vital total, capacidad 
vital en tiempo de tres segundos, capacidad vital mdxima y la forma de la 
curva de la exhalacidn despues de una respiracion profunda), (2) el grado 
de broncoespasmo presente, (3) la capacidad de aire residual y el nitro- 
geno alveolar por ciento despues de siete minutos de respirar oxlgeno, 

(4) la saturacion de oxigeno de la sangre en reposo e mmediatamente del 
ejercicio del escalon, (6) la toma de oxigeno durante el ejercicio del escalon, 
(6) el porciento de oxigeno extraldo del aire respirado y (7) el caractei 
y la duracion de la disnea despues del ejercicio del escalon 

RESUME 

Les troubles de la fonction pulmonaire peuvant etre evalues pai les tests 
physiologiques suivants (1) mesuie de la ventilation par traces sipro- 
giaphiques (capacite vitale totale, capacity vitale mesuree pendant trois 
secondes, capacite ventilatoire maxima et aspect de la courbe expiiatoire 
suivant une respiration piofonde), (2) degie du bronchospasme existant, 
(3) capacite de I’air lesidual, et du pouicentage d’azote alveolaire apres 
sept minutes de lespiiation dans I’oxygene, (4) saturation oxygenee du 
sang aiteiiel au lepos, et immediatement apres des exercices de montee 
descaliei, (5) augmentation de I’absorption d’oxygene au cours des exer- 
cices de mont4e d’escaliei, (6) pourcentage d’oxygene retire de I’air in- 
spire et ({) caractei e et la duree de la dyspnee apres exercice de montee 
d’escaher. 
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Not more than 100 years ago, that is, befoie the discovery of anesthe- 
sia, time was the essence in doing surgeiy Twenty minutes was the long- 
est time any type of surgery could possibly be enduied by a patient After 
that time, the patient was likely to die from exhaustion or shock "Have 
everything ready and do not lose time” — was the motto of the surgeon 
Even 10 and eight yeais ago, it had gieat advantage for a patient to be 
operated by a surgeon who could work fast At that time, only deep, thn d 
plane anesthesia could supply necessary relaxation, and we know that one- 
half hour of third plane anesthesia can mean shock foi a patient who can 
easily endure four to five hours of light anesthesia Ether, the anesthetic 
agent most commonly used to procure relaxation, has a considerable de- 
piessant effect on the myocaidium m deep anesthesia, none in light an- 
esthesia The same is true for other agents Moreover, during deep anes- 
thesia, all the available anesthetic agents produce a piofound depression 
of peripheral homesostatic mechanisms 

Recently, Rovenstine and his associates’^ demonstrated in dogs by direct 
microscopic observations of a portion of exteriorized omentum that, under 
light anesthesia by three different agents (cyclopropane, ether, sodium 
pentothal), the capillary circulation lemained relatively unaffected, vaso- 
motion of the metarterioles and pi ecapillaries was pieserved and venous 
return was rapid The caliber of the small arteiioles was normal with 
no appreciable dilatation, indicating good vasoconstiiction When a deep 
phase of anesthesia was reached, considerable impairment of the capillaiy 
ciiculation was seen while vasomotion was rapidly depressed and disap- 
peared within one or two minutes The i espouse of the precapillaiy 
sphincteis to epinephrine was depressed, circulation through the capillaiy 
bed was plethoiic throughout, blood flow in the collecting venules was 
seriously slowed, and marked arteriolai dilatation was noted Thus, the 
detei lorating effect of deep anesthesia was clearly demonstiated 

Foitunately, deep planes of anesthesia are not needed today We can 
cany the patient in light anesthesia and supply the necessary lelaxation 
by muscle -1 elaxant drugs It could be shovni in experimental and clinical 
work, and it is oui own experience, that there is no detei loration of the 
homeostatic mechanism and no depi ession of the myocai dium ivhen muscle 
lelaxants aie used in adequate, non-excessive doses, if oxygenation and 
tidal exchange of the patient are taken care of adequately, and blood loss 
IS replaced as it occurs 

Thus we can maintain a patient in good condition for any length of 
time in light anesthesia Today there is no need foi the surgeon to hasten 
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^Mth the patient Hypoxia ahould not be tolerated, obsh-uction should be 
diagnosed and taken care of immediately, deleterious positions should be 
collected at once On the other hand, the qualifications of an 
siologist should not be judged by bow fast he is ready for the smgeon 
The statement has been made not long ago that the great success in a 
senes of heait operations was mainly due to fast intubation Even more 
amazing" is the fact that a ^oup of good anesthesiologists preface their 
oiiginal aiticle with the following statement^ 

'‘The adoption of the loutme use of detergents for the surgical 
sciub has depiived the anesthesiologist of the minimal 10 minute 
peiiod for induction and intubation which was previously available 
to him At piesent the interval of time which elapses from the time 
the suigeon sees his patient immediately preoperatively, until he is 
leady to begin the opeiation averages five minutes ” 

Thus these anesthesiologists draw the conclusion that these five minutes 
have to suffice foi them to get the patient ready for the operation Fifteen 
to 20 minutes may be necessary to put the patient in the conect position 
(say in chest suigery) , the operation may last four to five hours, but five 
minutes is all the anesthesiologist gets to be ready For this reason, these 
authors lecommend their method of fast intubation They use rapid in- 
jection of a pi edetei mined amount of an ultra-short acting barbiturate 
combined with a curaie pieparation, a standard mixture of 400 mgr thio- 
pentothal (8 cc of a 6 per cent solution) and 4 mg of deca-methonium 
biomide The 5 per cent solution of sodium pentothal instead of the usual 
2^ per cent is chosen to mciease the rapidity of the injection, the entire 
injection thus requiring five seconds After 20 to 25 seconds the patient 
can be intubated The time required for induction and intubation using 
this technique was not permitted to exceed 60 seconds Many similar pro- 
cedures are being recommended 

One may question whether the fact that the surgeon is ready after five 
minutes of scrubbing is a reason to hasten induction and intubation to 
such a degree, and whether there are any advantages to the piocedure 
How does this method compare with the more conservative procedures, 
where induction is accomplished by intermittent injection of an ultra- 
short acting baibiturate watching the patient’s blood pressure closely, 
and stopping when the lidrefiex disappears, keeping the patient breath- 
ing and well oxygenated for several minutes while supplying small amounts 
of ether or gas, and eventually injecting the selected type of eurare be- 
fore intubation, taking five to 10 minutes, instead of 25 seconds 

In a paper evaluating a new ultra-short acting barbiturate (suri 
sodium) ^Philhps^ states that, immediately following the 
drug a drop m blood pressure is noted proportional to the rapidity of the 
ZecUon and to the larger initial dose Stephen et al,^ in an article on 
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“Hypotension undei Anesthesia” state that rapid injection of ultra-shoit 
acting drugs into the bloodstream may produce specific effects in the 
cardiovascular system of man, including a drop of blood pressure and a 
reduction of cardiac output due to diiect depiession of the myocardium 
A considerable fall of blood pressure was noted by the writer^ after rapid 
intravenous injection of sodium seconal, this is not present when the 
drug IS injected slowly 

In order to clarify the problem, the Duke group of Anesthesiologists” 
set up an excellent investigation Two hundred and thirty-eight patients 
were given the "shot gun” method under carefully controlled conditions 
Twenty-two had the conventional slower induction EGG, blood pres- 
sure, and pulse rates were recorded pieoperatively, after injection of the 
muscle lelaxant, and again after injection of the barbiturate There was 
a persistent fall in blood pressure, whether sodium pentothal, sodium 
surital, or evipal was administered rapidly , a decrease of 40 mm Hg or 
more of the systolic pressure took place in about 1/3 of the patients In 
five patients, blood pressure could not be obtained in the interval between 
administration of the hypnotic and laryngoscopy One good-risk patient 
developed cardiac arrest two minutes aftei the barbiturate was injected, 
and in two patients of this series, operation had to be cancelled due to 
persistent hypotension It is interesting that a 40 to 50 mm fall in blood 
piessure was also noted in the senes of the group that advise the “shot 
gun” method of intubation in order to save time 

On the other hand, not one of the 22 patients observed by the Duke 
gi oup using the intei mittent administration of sodium pentothal, followed 
by the intravenous use of a muscle relaxant and nitrous oxide inhalation, 
had a fall in blood pressure of moi e than 20 mm Hg , a fact which con- 
firms our observations There wei e no significant changes in the E C G s 
of these 28 patients 

In both senes of patients investigated during rapid injection of the 
barbiturates, the blood pressure fall was rectified, with only four excep- 
tions, during intubation The blood pressure lapidly rose to preanes- 
thetic levels, together with an increase in pulse rate, probably due to 
sympathetic impulses caused by laryngoscopy and intubation The latter 
weie accompanied by aiihythmias It is well known that direct laryn- 
goscopy and tracheal intubation uncomplicated by coughing, anoxia or 
hypeicapnia, may produce considerable rise in blood pressure and an in- 
ciease in heait rate Diipps and his co-workers^ state that this rise in 
blood pressuie and the cardiac acceleration lepresent a stress placed upon 
the myocaidium Thej’^ could recoid rises in systolic piessure of more 
than 90 mm Hg duiing intubation under light anesthesia, and therefore 
advise intubation in second or thud plane anesthesia 

The considerable fall in blood pressure followed by such a considerable 
rise may often escape the attention of the anesthesiologist using the rapid 
intubation method Aftei all, only one or two minutes are involved, he 
is veiv busy, and vhen he takes the blood pressure after intubation, the 
pieanesthetic level has been reached, and the patient seems in good condi- 
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quate ciiculatoiy compensation cannot be maintained after such rapid 

nnnrlv^^t I^^^ewise, a heart damaged by previous myocardial infarction 
poorly tolerates lapid alteiations of circulatory dynamics ^ Even in a 
noimal heai-t the lapid alterations in cardiac function following rapid 
injection of a potent ultra-shoit acting barbiturate cannot be ignored 
Moreovei, it cannot be predicted which patients would react with the 
greatest fall of blood piessure, and which would have more numerous 
in egulai ities.® Theie seems to be no direct con elation as to age or gen- 
eial status of the patient Besides, and most astomshing, no relationship 
can be demonstiated between the appearance oi not of the undesired 


effects, and a smooth intubation or a difficult one with bucking or cough- 
ing on the tube oi even laiyngospasm 

For these reasons, it is moie desirable to administei the ultra-short act- 
ing barbituiate inteimittently ovei a longer period of time, and to attempt 
laiyngoscopy and intubation in a slightly deeper plane of anesthesia, by 
introducing potent analgesic drugs like ether or cyclopropane for a short 
time Thus, it is desiiable to take a few more mmutes to get ready for 
the suigeon. The safety of the patient should be the first consideration of 
the surgeon a7id of the anesthesiologist As the time factor fortunately 
no longer plays an impoitant role m considering the alloted time for a 
surgical procedure, it should not be given any importance in itself m 
getting the patient ready foi suigery 


SUMMARY 

Light anesthesia with the common anesthetic agents does not signifi- 
cantly interfere with the homeostatic mechanisms, nor does it depress 
the myocardium The same is true for adequate amounts of muscle re- 
laxant agents Pioblems of respiratory physiology and blood replacement 
are well understood Thus, practically limitless operating time can be 
afforded the surgeon Therefore, no undue pressure should be exerted on 
the anesthesiologist limiting the time allotted for induction and intubation 
Various dangers inherent in the method of rapid intubation are pointed 

out and discussed . j n . f 

Intermittent intravenous injection of the barbiturate and addition ot 
small amounts of potent inhalant anesthetic agents for intubation m a 
slightly deeper plane of anesthesia are recommended This would avmd 
those rapid changes of circulatoiy dynamics which are encountered wh 
using the “gun shot” method of induction and intubation 

RESUMEN 

La anestesia ligera con los agentes comunes, no mterfiere de modo im- 
^ f-nn los mecamsmos homeostdticos ni deprimen el miocardio Lo 
^t:*oVuSe con”::peX de los agentea re, a, antes del mdseulo a dosis 
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adecuadas Asi, prdticamente el cirujano dispone de tiempo ilimitados 
For tanto, no debe hacerse piesion sobre el anestesista limitado el tiempo 
concedido para la induccion y la intubacion 

Se senalan varies peligros inherentes al m^todo de la intubacion rdpida y 
se discuten 

La inyeccion intravenosa de barbituricos y el agregado de pequenas 
cantidades de agentes anestesicos potentes por inhalacion para la intuba- 
cion en un piano ligeramente mas profundo de anestesia, se recomiendan 
Esto evitaria los r&pidos cambios de la din^mica circulatoria que se en- 
cuentran al suar al metodo repentino de induccion e intubacidn 


RESUME 

Une anesthesie 16g6re avec les produits habituels n’a pas d’action im- 
portante sui le m^canisme circulatoiie et ne cause pas de tioubles myo- 
cardiques Les memes constatations s’appliquent lorsqu’on utilise a dose 
correcte I’action des agents susceptibles de cr§er la lelaxation musculaiie 
Les problfemes de la physiologie i espii atoire, et de la tiansfusion de 
remplacement sont bien etablis Ainsi le chirurgien pent se permettre 
d’operer pendant un intervalle de temps pratiquement illimit^ C’est 
pourquoi on ne devrait pas insister aupres de I’anesth^siste poui limitei 
le temps n4cessaire k la mise en train de I’anesthesie et h Tintubation 
L’auteur met en Evidence les diff4rents dangers qui peuvent survenir 
lorsque I’lntubation est faite rapidement, et il en discute la signification 
L’auteur preconise des injections intra-veineuses intermittentes de 
baibituiique et I’adition de petites quantit^s d’agents anestbisiques par 
inhalation poui I’lntubation de faqon k r^aliser un plan d’anegth^sie tr&s 
piogressivement croissant Ainsi serai ent evit^es les modifications rapides 
de la dynamique circulatoire qui suiviennent lorsqu’on pratique une m6th- 
ode de nuse en train de I’anesthesie et d’lntubation brutale, en “boulet 
de canon ” 
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Palliative Procedures for the Treatment of 
Caicinoma of the Esophagus* 

FOSTER HAMPTON, JR, MD, FCCP 
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Not too many yeais ago, it was predicted that the esophagus would 
nevei yield to suigical attack Development of improved technics in tho- 
racic surgery and related specialties has made possible the lesection of 
the esophagus with deci easing rates of mortality and morbidity A state 
of optimism then aiose in association with treatment of cancer of the 
esophagus Suigeons have been developing more extensive procedures 
for managing the moie advanced forms of cancer Longei lengths of 
the esophagus can be resected successfully now The structures within 
the mediastinum aie involved by carcinoma early, although the esophagus 
may be lesected, the i elated structures cannot be 


Surgical technics now make possible the resection of any portion of 
the esophagus and the re-establishment of continuity at any level in the 
thorax oi ceivical region by anastomosing either the mobilized stomach, 
jejunum, oi colon to the pioximal esophageal segment The leconstiucted 
esophagus may be placed m either the old esophageal bed, the right oi 
left pleural cavity, the anteiior mediastinum, oi in the subcutaneous 
tissue of the chest 


Results in the tieatment of carcinoma of the esophagus by surgeiy and 
by othei means have been discouraging However, there have been enough 
cures 01 long-term survivals to give hope to the patient and doctor When 
the esophageal growth appears resectable and the patient's physical con- 
dition adequate, the patient should be olfered surgical therapy This does 
not mean though that the surgeon is to make an heroic effort to resect a 
non-resectable lesion or to do a more extensive procedure than the physi- 


cal status of the patient can tolerate or the end result can justify 

In a few patients at the time of the clinical work-up, and m many 
patients at the time of exploration, it is discovered that the lesion in its 
entirety cannot be resected For this clinical group many surgeons yet 
will advocate resective surgery with removal of as much of the tumor 
as possible. For a large percentage of these cases, there are indications 
that the same results can be obtained with procedures of lesser surgical 
magnitude Also, there are many patients who, because of unrelated dis- 
eases in other organs, are unable to tolerate major degrees of surgica 

trauma 

In any case, the surgeon is confronted with the responsibility of r - 
estyllishmg o; maintaining the oial mteke of food and water There 
are today palliative technics of varying degrees of suigical magnitude 


before the American College of Chest Physicians, Southern Chapter, At- 
lanta, Georgia, October 25, 1963 
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for restoring or preserving the patency of the esophagus There is little 
excuse foi refusing a patient one of 'these latter piocedures which have a 
comparatively low incidence of mortality and morbidity 

These procedures can be used as a final therapeutic agent oi as a pie- 
limmary stage of a moie radical approach 

1 Gastrostomy or Jejunostomy 

Used as a palliative measure in a patient with a non-resectable esophag- 
eal lesion, gastrostomy or jej unostomy prevents starvation only There 
IS a relatively high postoperative mortality associated with these pioce- 
duies Obstruction is not lelieved, the souice of pain is not removed, 
nor IS prevented the accumulation of the tioublesome phaiyngoesophageal 
secretions which continue to be aspirated into the tracheobi onchial tree, 
preventing comfolt or sleep Gastrostomy feedings have a demoralizing 
effect upon the patient There is an indication foi a gastrostomy oi 
3 ej unostomy only in the patient who cannot tolerate a more extensive 
suigical proceduie and at the same time has such a severe curvature of 
the spine that endoscopy cannot be carried out 
As a pre-resective measure, gastrostomy oi je] unostomy cannot be con- 
sidered effective procedures foi getting a patient in better nutritional 
status 

In conjunction with retrograde dilatations with Tucker bougies during 
and following deep therapy, theie may be an indication for a Spivack 
gasti ostomy In post-irradiation patients, it is possible that the lumen 
could be maintained by this method in a large percentage of the cases 
of the moie stenosing, fibrous lesions 

II Endoscopy and Ddatations 

Esophagoscopy and gentle, careful dilation of the obstiucted lesions 
with one of the various types of dilators can pioduce immediate lelief 
This procedure has less associated iisk than a lesection, paiticulaily a 
high lesection in an emaciated, dehydiated patient Vinson repoits a 
pel f oration rate of only 1 per cent 

It seems unfortunate that many thoiacic suigeons, foi vaiious reasons, 
themselves do not peiform esophagoscopies oi dilate carcinomatous lesions 
It would seem that the same surgeon, at the time of esophagoscopy oi 
at the time of thoiacotomy, weighing the indications foi the proceduies 
and the iisks of mortality, would lather accuiately evaluate the situation 
into which he would be placing himself 

Dilatations should be used more often foi the puipose of getting a 
patient with an obstruction in good physical condition foi surgery If 
a lepeat esophagoscopj’’ is necessaiy, a catheter may be passed into the 
stomach foi feeding purposes Gasti ostomies can be avoided except in 
lare cases 

There is an indication foi dilatation also in those patients who aie 
consideied candidates for n radiation theiapj'^ Adequate loentgen theiapy 
in poor iisk patients has an associated high moitality The use of a 
catheter for a few days following dilatation will pi event i e-obstruction 
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obstruction, a thread can be left m the lumen at the time of ddatatioi 

Esophagoscopy wjth dilatation often can maintain an opening m a post- 
il, ad.ation case I have used the Huist mercury bougie fo. this m sle 
cases, and, m otheis, the esophagoscope with Jackson dilators The method 
of anchoring a silk thiead ih the intestine and passing threaded dilatois 
along this guide has been used by Vmson Dilatation therapy for lesions 
immediately adjacent to the left bionchus or the aortic arch should not 
be used, because of the possibility of producing bronchial or aortic fistula 
Palmer cautions against using a larger dilator than the number 18 French 
bougie, while Vinson has used a numbei 40 French bougie 


III Intubation 

Carter Symonds was the fiist to intubate the esophagus, using a gum- 
elastic tube In 1927, Souttar leported an improved tube for this purpose 
which consists of a close spiial of German silver wire The proximal 
end of this tube has a collai which tends to prevent its onward passage 
Its flexibility enables it to conform to the lumen of the esophagus Allison 
and Bonie, who le-evaluated this method in 1949, considered the Souttar 
tube still of usefulness in selected cases In 1949, Brown reported on the 
use of a silver tube which he had inserted orally into the esophagus 
Ravitch has repoited a case in which, following an exploration of a non- 
resectable lesion, a plastic tube was inserted orally through the stricture 
before the chest was closed In selected cases intubation can aflford many 
months of lelief for the patient before distant metastasis or complica- 
tions prove fatal 


IV Local Excision of the Obstiuctive Groivth and Bridging of the Defect 
with a Pi osthesis ' 

In 1922, Neuhof and Ziegler performed m experimental animals a two- 
stage proceduie which consisted, in the first step, of packing off a local 
area of the esophagus to produce a granulation tissue barrier At a sec- 
ond stage, the esophagus was resected and the defect bridged with a rub- 
ber tube Berman, since that time, has modified this work by pei forming 
a local excision of the esophagus and immediately bridging the defect by 
using a flanged, flexible polyethylene tube This technic has been used m 
a small group of patients with favorable results , ^ 

It would seem that indications for this procedure could be found m the 
following instances at the time of exploration, when the lesion is found 
to be non-resectable, m the case of the patient with low sygical l^erve, 
and during surgery, should situations arise that make it unlikely 
the patient can withstand a continuation of extensive lesectiou 


''h^"a"na of the lower esophagus can he 

by severing the esophagus above the lesion and carefully closing the dista 
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end The proximal end can then be anastomosed, less often to a loop of 
the jejunum, and more often to a Roux-Y segment, which can be brought 
up through the diaphragm and lateral to the esophageal opening Non- 
resectable lesions at higher levels can be treated similarly by primary 
anastomosis with a longer Roux-Y segment An alternative is Yudin’s 
technic of bringing the jejunum through a subcutaneous tunnel to the 
cervical esophagus and performing the anastomosis at a second stage 

VI IiTadiation Theiapy 

Irradiation therapy can be given by radium bougie, direct implantation 
of radioactive material, or deep irradiation using various voltages and 
technics Discouraging surgical results, particularly in the experience 
with the high thoracic and cervical lesions, are forcing a re-evaluation 
of irradiation therapy There are two facts concerning irradiation that 
are worth remembering 1) Following theiapy many patients rapidly 
lecover ability to swallow This recovery often remains for the duration 
of the illness, although death occurs from extension of the tumor 2) Fol- 
lowing therapy death fiequently occurs from perforation of the esophagus 
either into the mediastinum, pleural cavity or aorta Autopsy in such 
cases has revealed no evidence of residual carcinoma These facts suggest 
certain therapeutic possibilities 

Used as a preoperative measure, short periods of deep therapy will 
relieve obstruction and clear up much of the sloughing, ulcerating and 
infected tumor Havmg had a period in which there could be normal oral 
intake of food and fluids, a patient could come to surgery in good nutri- 
tional and mental balance I have had two patients who received pre- 
operative irradiation theiapy Both underwent palliative intrathoracic 
esophagogastrostomy There is no question that their preoperative condi- 
tion was greatly improved by ii radiation, and I do not believe that the 
dissection was more difficult because of it 
The idea of i esection and postoperative deep thei apy has been suggested 
by others, and a controlled senes should be evaluated 

As a curative oi palliative method, seveial technics for administering 
11 radiation have been suggested 

In Denmaik, where little esophageal surgery is done, Neilson advocates 
the technic by which the patient is placed on a special stool and rotated 
with the esophagus as the axis of rotation Rotation takes place at right 
angles to the field of iriadiation, in Older that the maximum dosage is 
delivered to the tumor with a minimal dosage to the skin Twenty-five 
pel cent of his cases were alive at the end of one year, and 15 per cent, 
at the end of two yeais Sweet’s suigical series, which may be more 
selective, leveals 42 per cent alive at one year, and 34 per cent, at two years 
111 this countiy the multiple-port method for ii radiating esophageal 
lesions has pioduced comparative lesults 
Negus has used a local ii radiation technic Using the esophagoscope, 
he gentlv dilates the lesion with a bougie and measures the exact length 
of the tumor mass Radium or radon seeds are secured at one-centimeter 
mtenals along a small rubber oi plastic tube that projects one centimeter 
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beyond either end of thp o-rmxrfn >711, ^ 

seited and left foi a period of 

estmg to see a senes of cases treated ^ 

external irradiation ^ method m conjunction with 


NUMMARY 

,, 1 *’%™''° “f the therapeutic plan for a aiven 

case of esophageal caicmoma is emphasized There must be on the^^art 
of the physician and su.geon a willingness and ability to modify a given 
plan should unfavorable situations exist or arise There will conLue 

ho cuative or palliative resections cannot 

be done, eithei because of the geneial physical condition of the patient 

01 because of the non-resectability of the esophageal growth In these 
cases, othei procedures of lesser magnitude than a resection can and 
should he used 


Longei suivival and moie comfort to a greater number of patients can 
lesult fiom making pioper choices of the curative and palliative technics 
now available foi tieatment of carcinoma of the esophagus The patient 
who is discharged fiom the hospital with a gastrostomy, who either has 
been refused esophageal therapy or has been given an exploratory opera- 
tion without having deglutition re-established, has not been afforded the 
best medical caie. 


RESUMEN 


Se lecalca a impoitancia de una seleccion del plan terapdutico en un 
caso dado de caicmoma del esofago Debe habei por parte del cirujano y 
del medico una buena vountad y disposicion para modificar un plan cuando 
existen desfavoiables situaciones 0 estas aparecen Habr^ contmuamente 
muchos casos en los que las resecciones mayores curativas 0 paliativas, 
no puedan hacerse ya sea por mal estado general, 0 por imposibilidad 
quii urgica 

En estos casos deben usaise otros piocedimientos de menos magmtud 
que la reseccion deben llevarse a cabo 

Se obtendra una mds larga sobrevida y comodidad para mayor ndraero 
de enfeimos como resultado de la seleccion adecuada de as tdcnicas cura- 
tivas y paliativas ahoia asequibles para el ti’atamiento del carcinoma del 
esofago El enfermo que es dado de alta con una gastrostomfa ya sea 
porque haya rehusado la terapia del esofago 0 bien poique se haya hecho 
una exploracion sin restablecimiento de la deglucion, no ha obtenido del 
mejor cuidado mddico 

RESUME 


L’auteur msiste sur I’lmportance d’une mise au point prudente du plan 
therapeutique dans un cas determine de cancel oesophagien H doit exis- 
ter de la part du medecin et du chirurgien la bonne volonte et la possibilite 
de modifier le plan determine dds que ’on constate ou qu’il se produit des 
faits qui sembent defavorables On doit comptei encore avec un nombre 
important de cas pour lesquels la rdsection majeuie, soit cuiative, soit 
palliative, ne pent avoir heu EJle seia empech^e ou bien pai 1 etat gen- 
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4ral du sujet, ou a cause de Timpossibilite de sectionner la tumeur oeso- 
phagienne Dans ce cas, des precedes qui n’ont pas I’lmportance de la 
resection peuvent et doivent etre utilises 
Un choix meilleur des possibilites techniques actuelles pour le traite- 
ment curatif ou palliatif du cancer de I'oesophage peut permettre une 
plus longue survie et des conditions plus faciles a supporter pour un 
assez grand nombre de malades Le malade qui quitte Thopital avec une 
gastrostomie soit que le traitement oesophagien n’ait pu etre rdalise, ou 
bien que I’lntervention exploratrice n’ait pas perinis le r^tablissement de 
la deglutition, n’a pas beneficid du maximum des possibilites medicales 
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Fluoroscopy of the Chest 
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- ^ Postero-anterior teleoroentgenogram of the chest is pnmanlv a 
scout film and diagnosis based solely on such an exaniinatmn is often 
little more than guesswork Howevei, this film serves admirably in detecf- 

be^nTf^ detei mining what additional studies need to 

be performed Unless the clinical oi roentgen diagnosis is evident, one 
should then proceed with further loentgen study 

As a geneial lule this should begin with fluoroscopy A complete chest 
fluoioscopy can be accomplished within a few minutes if the examiner 
applies a well-oi ganized approach For pui poses of instructing students 
and lesidents, we have divided pulmonary fluoroscopy into flve phases 
which we have designated as Obsei ration, Rotation, Bi eathing, Ingestion 
and Tilting Then fiist letters spell the word ORBIT, which serves as a 
mnemonic. 

1 Ohsei'vation Aftei pielimmary fluoroscopy of the entire chest, in- 
cluding the heart, attention is diiected to the lesion m question Its size, 
shape, homogeneity and margination are closely studied The presence or 
absence of pulsation should be noted However, this is of little significance 
unless opposite sides of the lesion can be seen simultaneously, since dif- 
feientiation between transmitted and intrinsic pulsation cannot otheiwise 
be made Even undei those conditions aneuiysms cannot be reliably dis- 
tinguished fi om tumors, since aneuiysms often contain clot which inter- 
feres with expansile pulsation, and tumois occasionally surround a vessel 
and may then appear to pulsate expansively 

2 Rotation By slightly lotating the patient (10 to 20 degiees) one 
can quickly establish whether a density lies anteriorly or posteriorly 
Storch^ utilizes the sternum and spine as reference points If, on rotation, 
the lesion moves in the same diiection the spine moves, it is posterior, 
whereas if it moves with the sternum it is anterior m location (Fig 1) 
The amount of movement of the lesion indicates how fai it lies from the 
center of the thorax (the vertical axis on which the patient is rotated) 
Thus, peripheral lesions shift more with rotation than central ones 

Rotation serves to separate a lesion from adjacent stiuctures so that 
a clearer view of it is obtained Obviously, if the lesion can be separated 
entirely from a superimposed structure by rotation, thei e is little likeli- 
hood that It is connected with that structure Rotation is also helpful m 
differentiating hilar node enlargement from vascular shadows, the nodes 
remaining rounded while vascular shadows elongate oi disappeai as the 
patient is turned 

As a lesion comes closer to the fluoroscopic scieen, its image appears 
smaller and sharper If a density is smaller in the postero-anteiior projec- 
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A thymic cyst was found at operation 
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tion (patient facing the screen) than m the antero-posterior, it hes in the 
anterior half of the thorax The patient must be in true fr;ntal position 

and in contact with both table top and screen for the results of this man- 
euver to be valid 


Another method of localization can be utilized With the patient facing 
the screen, the shutters are opened fairly wide and the screen positioned 
so that the image of the lesion lies on one side of the visible fluoroscopic 
beam The screen is slowly shifted transversely in the direction of the 
lesion, which now seems to move The greater this apparent movement, the 
moie posteiior is the lesion Localization by this method requiies consider- 
able practice and experience, so it is not widely used Howevei, by taping 
a com to the skin over the image of the lesion and observing the relative 
movement between the com and the lesion as the screen is shifted, the 
interpretation is simplified 

3 Bi eatimig It is important to study the movement of the abnormal 
shadow as the patient bieathes Duimg inspiration the spine remains 
relatively immobile while the iibs move upward, the diaphiagms and 
lungs move downward, and the vascular markings spread apart By care- 
ful observation during respiiation it is often possible to relate a lesion 
to the mediastinum, thoiacic wall, heart, diaphragm, or lung A point of 
1 efei ence is taken m sequence on each structure in close proximity to the 
abnormal density, and the relative movement between this structure (rib, 
veitebia, segment of the heait, etc ) and the density in question is noted 
If the two move together as a unit, a connection between them is postu- 
lated, but even the slightest amount of independent movement indicates 
that they are not intimately associated 

A recent case serves to illustrate the value of this technic (Fig 2) 

A mass was discovered in the left lower posterior thorax adjacent to the 



figure 2A 


figure 2B 


* Mass >" mntt ffic.c*' vwSbra and'poS 

»pes.t.on A Insp,s...on 

B Expiration 
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Spine Fluor oscopically, the left diaphragm showed limitation of motion 
With respiration the mass moved slightly in i elation to the adjacent im- 
mobile vertebral bodies and the superimposed posterior ribs It was, there- 
fore, concluded that the mass did not arise in the spine or chest wall, but 
was primarily a lower lobe lesion This was also supported by the obsei- 
vation that the mass moved as a unit with the vascular markings in the 
adjacent lung At operation, the mass was found in the posterior basal 
segment of the left lowei lobe 

The effect of respiiation on the heart and mediastinum should also be 
carefully observed In obstructive emphysema, as well as in collapse, the 
mediastinal structures shift in the direction of the lesion on inspiration 
and in the opposite direction on expiration The paradox of enlargement 




FIGURE 3A FIGURE 3B 

Figwe 3 Paradoxical respiratory effect on heart during an attack of bronchial 
asthma Fluoroscopy revealed limited diaphiagmatic excuisions wth minimal increase 
in heait size during expiration A Inspiration B Expiiation 



FIGURE 4A FIGURE 4B 
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Of the heait shadow on inspiiation and shrinkage on expiration occurs in 
bilateial^ obstructive emphysema, as seen in bronchial asthma, the “bion- 
cniolitis of infants, and in paitial tracheal obstruction- (Fig 3) 

The Valsalva and Muller maneuvers," coughing, sniffing, and snorting 
may aid m diffeientiatmg between a vascular shadow and a non-vascular 
mass, since alteiation of the intia-alveolar pressure causes vascular struc- 
tuies to change in size These technics may profitably be combined with 
ti endelenbuig and upiight positions in the study of mediastinal masses^ 
They aie of paiticular help in differentiating mediastinal lymph node 
enlargement fiom vasculai shadows Diaphragmatic excursion can often 
be accentuated by sniffing 


4 Ingestion Ingestion of bai lum is an integral part of chest fluoroscopy 
and should nevei be omitted By this means an unsuspected esophageal 
abnoimality which is the underlying cause of the pulmonary disease may 
be shown (Fig 4), oi gastro-mtestinal segments in the thoracic cavity, 
diiectly accounting foi the abnoimal roentgen appearance, may be revealed 

Evidence of impingement on the esophagus often aids in the localization 
of a mass lesion and may be the only indication of enlarged mediastinal 
lymph nodes This is especially tiue of the bifurcation nodes, enlargement 
of which often pioduces an extrinsic pressure defect on the esophagus at 
the level of the caiina, usually best seen in the left oblique view (Fig 6) 
This may be the only clue to a coiiect pre-opeiative diagnosis of pulmonary 
caicmoma, as pointed out by Fleischnei ^ 

5 Tilting Examination of the patient in the prone, supine, trendelen- 
buig, loidotic, or decubitus positions is often rewarding The decubitus 
examination may be made by utilizing a stretcher in fiont of the upright 
fluoi oscope, but tilting the upright patient to right and left in the frontal 
view, and bending at the waist in the lateral view are more practical 
methods The loidotic position^ is easily assumed during upright fluo- 
1 oscopy, and is accomplished thi ough the use of sand bags under the lower 
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ribs in supine fluoroscopy The recognition of pleural fluid, the demon- 
stration of fluid levels, the delineation of middle lobe disease, and the dis- 
placement of pulmonary densities from overlying structures are facilitated 
by applying these gravitational methods 

Roentgenogi a'phy 

The exposure of spot films during fluoroscopy is an important part of 
the examination since it provides a permanent record of the findings, and 
brings out details that are difficult to demonstrate by other means ' 

After fluoroscopy, additional films are obtained as indicated The proper 
degree of rotation for oblique projections and the need for such positions 
as the lateral, lordotic, decubitus, supine, prone, and erect are determined 
at fluoroscopy Expiration films are obtained when indicated by fluo- 
roscopy, and centering for detail roentgenograms and laminagiams® is 
also facilitated 

In addition to fluoroscopy, many other roentgen methods of examina- 
tion of the chest are available Excellent descriptions of these can be 
found in articles by Cohen and Geffen,® Rigler,^® and Robbins, Hale, and 
Merrill,^^ and only brief mention of them is made here Bucky films of 
the chest, spine, and upper abdomen, stereoscopy, laminagraphy in fron- 
tal, lateral, and oblique planes, selective and “lung mapping” bronchog- 
raphy, pulmonary angiography, and diagnostic pneumothorax and pneu- 
moperitoneum all have their specific indications 

However, there is no adequate substitute for careful chest fluoioscopy 
As one gains experience with this oft-neglected method, the realization 
of its value in the problem case is soon appreciated 

SUMMARY 

The chest teleoroentgenogiam serves as a “scout” film for the detection 
of intrathoracic lesions When the diagnosis is not apparent, further 
roentgen study of the patient is indicated, and, as a rule, this should 
begin with fluoioscopy 

Adequate fluoroscopic examination of a chest lesion should include the 
following 

1 Observation of the finer details of the lesion 

2 Rotation of the patient to determine relationships between the le- 
sion and the adjacent normal structures 

3 Breathing maneuvers to detect vasculai components and to assist 
in localization 

4 Ingestion of barium to ascertain origin in, or displacement of, the 
gastio-intestinal tiact 

5 Tilting of the patient into various positions to evaluate the effects 
of gravitj' on the lesion 

Exposure of spot films dunng the fluoioscopic examination is essential 
to proMde a permanent record of the findings, and additional views should 
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fluoioscopy to bnns out further details 
loentgen'e^Sinatwn of the%S ‘'ewarding methods of 


resumen 


El examen fluoioscopico adecuado debe mcluir lo siguiente 

1 Obseivacion de los mas finos detalles de la lesidn 

2 Rotacidn del enfeimo paia deteimmai las relaciones entre las le- 
siones y las estiuctuias pioximas 


3 Piovocacion de le lespiiacion para descubrir la participacidn vas- 
culai y ayudai a la localizacidn 


4 Ingestion de bario para aclaiar el origen en o el desplazamiento del 
tubo digestive 

5. Movilizai el enfeimo en formas vaiias para estimar el efecto de la 
pesantez sobie las lesiones 


La-toma de peliculas enfocadas, durante el examen fluoroscdpico es 
esencial para obtenei un legistio peimanente de los hallazgos y aspectos 
adicionales deben obtenerse despues de la fluoroscopla para mayoi detalle 
La fiuoioscopia es uno de los metodos mas importantes y satisfactorios 
paia el examen del tdrax 


RESUME 

La teleradiographie thoracique se comporte comme un dldment de “re- 
connaissance” poui la decouveite des lesions intrathoraaques Quand le 
diagnostic ne s'y inscnt pas, il y a beu de continuer les investigations 
ladiologiques Dans la rdgle, il y a lieu de commencei par la radioscopie 

Un examen radioscopique valable poui la Idsion thoracique comporte 
les lecherches suivantes 

1 Observation des plus petits details de la lesion 

2. Rotation du malade derriere I’dcran pour rechercher les relations 
entre la Idsion et les elements normaux voisms 

3 Manoeuvre respiratoire pour mettre en evidence une participation 
vasculaiie et pour pidciser la localisation 

4 Ingestion de baryte afin de preciser I’existence d’une lesion ou le 
deplacement du ti actus gastro-mtestinal 

5 Examen du malade en diverses positions, adn de mettre en Evidence 
I’effet de la pesanteur sur les lesions 

La prise de cliches localises au couis de I’examen radioscopique est es- 
sentielle pour permetttre d'avoir un temoignage permanent des constata- 
tions faites, et afin de mettre en evidence de nouveaux details 

La radioscopie est une des methodes les plus importantes et les plus 
profitables dans I'examen ladiologique du thoiax. 
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Combined Action of Pas 
and Chloromycetin on Tubercle Bacilli* 

K 0 GUPTA, MD and K VISWAMATHAN, M D , F c C P 

Delhi, India 


Combined action of different anti-tuberculosjs drugs has been studied 

^ Para-aminosalicy]ic acid and Chopra and Gupta 
(1952) sheptomycm and Chloromycetin, Gupta and Chopra (1958) Chloro- 
mycetin and pteigospeimin Recently Hobby et al (1953) have reported 
hat stieptomycin and isoniazid act synergistically when used under ap- 
propiiate condition in adequate quantities The present study was under- 
taken to study the combined effect of PAS and Chloromycetin 


PAS (Lehman 1946) is an active tuberculostatic drug which in con- 
junction with streptom5'’cin delays the emergence of streptomycin resistant 
stiains Chloiomycetm, Ehilich et al (1947) possesses 10 times less anti- 
tuberculous activity than that of streptomycin 


Chloromycetin and PAS were used 


We used the same methods as described previously (Chopra and Gupta 

1952). 


TABLE 1 


Combined action of FAS and Chloromycetin against M tuberculosis 


Co7ic of PAS 

in ug/cc Concentration of Ckloi omycetm m-uglcc 



0 

10 

5 

2 

1 

05 

02 

0 

3 

0 

1 

3 

3 

3 

3 

10 

0 

0 

0 

0 

0 

0 

0 

8 

1 

0 

0 

0 

1 

1 

1 

5 

2 

0 

0 

1 

2 

2 

2 

2 

3 

0 

0 

1 

2 

2 

2 

1 

3 

0 

0 

1 

2 

2 

2 

5 

3 

0 

0 

1 

3 

3 

3 


Note 

0 indicates no growth 

1 slight giowth 

2 moderate growth 

3 full growth 


From table it is seen that the minimum inhibitory concentrations of 
PAS and Chloromycetin alone are 10 ug/ cc When 8 ug/ cc of PAS which 
inhibit the growth partially are used m combination with 6 ug/cc and 
2 ug/cc of Chloromycetin, there is complete inhibition of growth, while 
there is partial inhibition with 1 ug/cc, 0 5 ug/cc and 0 2 ug/cc of choro- 
mvcetm The results when plotted graphically (Graph 1) according to 
the method of Eagle et al (1948) demonstrated that the drugs act syner- 

gistically 


*From Vallabhbhai Patel Chest Institute. University of Delhi, Delhi 
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TABLE II 


Combined action of PAS and Chloromycetin against bovine 
strain of M tuberculosis B19-3 (Kasauli) 


PAS tn iighc 




Chloromycetm m uglcc 




0 

10 

5 

25 

126 

06 

03 

016 

0 07 

0 

3 

0 

1 

1 

2 

3 

3 

3 

3 

10 

0 

0 

0 

0 

0 

0 

0 

0 

0 

6 

1 

0 

0 

0 

0 

0 

1 

2 

2 

4 

1 

0 

0 

0 

0 

0 

1 

2 

2 

2 

2 

0 

0 

0 

0 

1 

2 

2 

2 

1 

2 

0 

0 

0 

0 

1 

2 

2 

2 

06 

3 

0 

0 

0 

1 

2 

3 

3 

3 


From the table it is seen that 10 ug/cc of PAS and 10 ug/cc of chloio- 
mycetin alone inhibit the growth, while 6 ug/cc of PAS and 6 ug/cc of 
Chloromycetin cause partial inhibition 

Six ug/cc of PAS when used in combination with 5 ug/cc, 2 6 ug/cc, 
1 26 ug/cc and 0 6 ug/cc of chloromycetm result in complete inhibition 
There is partial inhibition with 0 3 ug/cc and 0 07 ug/cc of chloromycetm 


Gr2APH NO. 1 
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The results when expressed graphically demonstrate that the combined 
action of PAS and Chloromycetin is synergistic (Graph 2) 

SUMMARY 

Combined action of PAS and chloiomycetin has been studied against 
Myco tubeiculosisB19-4 (Human) and B19-3 (Bovine stiams) and synei- 
gism has been demonstrated against these organisms 

RESUMEN 

Se ha estudiado la accion combinada del PAS y de la cloromicetina contia 
la cepa de micobacteiia tubeiculosa B19-3 (Bovina), y se-ha demostrado 
smei gismo contra ambos oiganismos 

RESUME 

Les auteuis ont etudie Taction combinee de la chloromycetine et du 
PAS contie la bacille de la tuberculose Ils ont particulierement etudie 
cette action contre les souches B 19-4 (souche humaine) et B 19-3 (souche 
bovine) . Ils ont demontre que cette association avait une action synergique 
contre ces microbes 


GRAPW NO. 2 
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Teaching Physical Diagnosis of the Chest 

THEODORE H NOEHREN, MD, FCCP and JOSEPH B KOPP, MD* 

Buffalo, New York 


Physical diagBosis of the chest is a dying art in this country The in- 
formation provided by skilled, available roentgenologic examination has 
insinuously replaced observation, palpation, percussion and auscultation 
as the basis foi decisions in diagnosis, therapy and prognosis of many 
chest diseases Pei haps this is truest for those of us who have been tiained 
during the lecent, exciting advances in laboratory methods And yet, in 
our haste to employ a definitive proceduie, we are vulnerable thiough 
neglect of this fundamental discipline — competent, painstaking, time con- 
suming physical diagnosis 

All of us have studied cases in winch physical diagnosis was the only 
accuiate or available means of determining the cause of illness Pneu- 
monia, atelectasis, pulmonary edema, vascular anomalies and bionchial 
obstruction syndromes may be found by physical examination when chest 
x-ray films are not helpful House officers frequently discaid a diagnosis 
based on their physical diagnosis because loentgenograms fail to confirm 
their findings Either their methods are faulty oi they lack confidence 
in them It can be a revealing experience to ask a student oi house officei 
to demonstrate his concept of a complete physical examination of the 
chest, explaining the physiology and significance of his findings Many 
of us might fare poorly also under such scrutiny The need then, is for 
sounder instruction and more diligent practice of the art 
Two remedies for our fading physical diagnostic acuity are (1) per- 
formance of comfortable, careful, complete examination in all chest cases 
as an example to junior members of the medical echelon and (2) re- 
orientation of oui methods in teaching physical diagnosis 

It IS axiomatic that medical students leain most by obseiving their 
house staff and attending physicians Despite the numbei of foimal presen- 
tations, the thud and fourth year students are more impiessed by watch- 
ing internes, residents and attendings The interne also leains fiom his 
resident and from the exceptional physician who demonstrates to him 
findings that he has missed and the method whereby the findings are 
elicited The entire echelon profits by contact with the clinician who con- 
tinually demonstiates his proficiency vuth physical diagnosis But the 
ait suffeis bv lack of example and by the attitude propagated at waid 
rounds and chest confeiences where examination of the patient is re- 
placed by peiusal of x-ray films We cannot pi each the theory of physical 
diagnosis and piactice diagnosis by x-ray films without piofoundly affect- 
ing our students It might be better to leplace formal lectures by more 
demonstrative lessons of everyday practice 


TrXHolptaf Unnersity of Buffalo School of Medicine and Buffalo Gen- 

on prepared under the sponsorship of the Council 
n Undereraduate Medical Education of the American College of Chest Physicians 
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noeheen and kopp 

of medical achoo) 

introduction to internal m”dire 1“ fa' ZZT^ “““ 

since, to understand physical findings a tolldl ol TnXw““ 
dynamics is necessary But, too often, with this approach thf mtent 
supposedly repi esenting a demonstiation of physical findings’, becomes an 
accessoiy to a discussion of disease problems Young preceptors whose 
finesse m Physical diagnosis is often less than their medical acumen are 
ost subiect to this failing A thoughtful reappraisal of each course is 
necessary to reoiient methods to the puipose of the couise 

Small groups, in which the major propoition of time is devoted to indi- 
vidual instiuction with opportunities for practice on details of method, 
aie effective This appioach staits with the noimal subjects and utilizes 
lepetition as the basic means to developing technique 

In the piactice of a musical ait or the development of athletic prowess, 
successful teacheis devote what may seem disproportionate time to finger 
exeicises, practice of the ^^coirect” stroke, tackling the dummy, practicing 
footwork, exeicises of balance and coordination In an era when medical 
education has impioved through application of the “learn by doing” con- 
cept, we can piofit by the example of other areas where learning by doing 
demands lather tedious concenti ation on specific details 
Each student can learn best by thoroughly and repeatedly examiinng 
a classmate in a small, informal group There is no substitute for the 
beginnei doing it himself under the close scrutiny and criticism of his 
peers and their instiuctor Most courses already include an hour or two 
of “noimal” examination However, if done correctly, this becomes a 
veiy time-consuming process, requiring more than one or two sessions in 
the course The results so obtained prove that such individual instruction 
IS necessary To anticipate that later practice will compensate for deficien- 
cies in technique during the learning period is the very fallacy which has 
produced our present problem 

The patient with abnormal physical findings must lemam an important 
figure but is utilized for the application of techniques learned in the prac- 
tice session The students are thereby provided an opportunity to use 
methods they have been practicing and are introduced to abnormal find- 
ings on a background of experience with the normal The student is en- 
couraged to practice between classes to perfect his technique 

History taking is equally important in physical diagnosis and should 
receive the same individual instruction and attention 

Several ancillary lessons are taught by this approach The s^^^nts 

t'r ’the LbX 

Later finesse as a phys.can involves an apprecafon of 

these reactions 



The President’s Page 

The original purpose of the American College of Chest Physicians “to bung 
information concerning diseases of the chest to the physician” has been the 
prime objective of the Committee on Scientific Program for the 21st Annual 
Meeting of the College to be held June 2 thiough 6, with headquarters at the 
Ambassador Hotel, Atlantic City 

During a recent visit to the College headquarters in Chicago, I had the 
opportunity to review the program, which appears in this issue of DISEASES 
OF THE CHEST I am sure you will agiee with me that it is one of the finest 
scientific programs of the College The specialist in diseases of the chest and 
the research workeis should find much to hold their attention throughout 
the meeting 

Some of the highlights of the piogram are the Selman Waksman Lecture, 
sponsored by the New Jersey Chapter of the College, the Fireside Confei- 
ences, panel discussions and round table luncheons Motion picture sessions 
on diseases of the chest will be presented on each day of the meeting simul- 
taneously with the scientific program All of these special features combine 
to make your Atlantic City visit well worth while 

Dr Irving Willnei, Newark, New Jersey, Regent of the College, is serving as 
chairman of the Committee on General Arrangements for the meeting Dr 
Willner has announced that plans are progressing satisfactorily for an out- 
standing reunion in Atlantic City 

Thursday, June 2, will be devoted to administrative sessions and Fellowship 
Examinations Councils and committees of the College will hold their annual 
meetings on that day The Board of Regents and Board of Governors will 
meet jointly on Thursday moraing, and the annual meeting of the Board of 
Regents will be held in the afternoon These meetings are of prime impoi*tance 
to the College and its membership, as it is through the earnest and diligent 
work of its boards, its councils and its committees that the American College 
of Chest Physicians maintains its high standards and reputation for research 
and education in the field of diseases of the chest I trust that every membei 
of the College who is serving as a membei of one of the councils or committees 
will make it a point to be present for the meetings and take an active part 
in the discussions Members who are not serving on one of the councils oi 
committees, but who have pai'ticular interest in the activities of any group, 
aie cordially invited to join in the discussions 

The annual administrative session at which the lepoits of the Treasurer, 
Historian, Executive Director and Committee on Nominations will be received, 
IS to be held at 9 a m on Saturday morning, June 4 Elections of officers of 
the College for the year 1956-1956 will take place at the administrative session 

On Saturday evening, June 4, the Annual Convocation of the College will 
be held, starting at 6 00 p m The cocktail party and Presidents’ Banquet will 
follow and the evening will conclude with dancing and entertainment Follow- 
ing the pattern set at our last annual meeting in San Francisco, there will be 
no speeches at the Annual Presidents’ Banquet. 

The Ladies Reception Committee, under the chairmanship of Mrs Irving 
Willner, has prepared an attractive program Will you please bring this pro- 
gram to the attention of your lady We trust that she will accompany you to 
Atlantic City and participate in the ladies activities Oui ladies have been 
an inspiration to us and have added much to the success of our meetings Mrs 
Hudson and I are looking forward to the pleasure of seeing you and vour 
Hdi at our 21st Annual Meeting 



21st ANNUAL MEETING PROGRAM 


fo A„3 E ofchlrt Ph*“ 

be held at the Ambassadoi Hotel, Atlantic City, n!w jlrsey Junr2%^7m 
n organizing this program your committee made every effort to incoroorate 

of Slor afSaon ““““t 

;r sxrbrS^ " "oSitTS“?hTF*s 

which are to be presented foi the first time at this annual meeting It has 
been the aim of the committee in oigamzing these Fireside Conferences, to 
make possble the discussion of a variety of timely topics Our committee trusts 
^at every member of the College will attend and participate in these conferences 
They have been arranged so that evei-yone who wishes may take an active part 
in the discussion A group of hosts will be on hand to direct the participants to 
the various tables Informality and good fellowship will be the keynote of the 
evening’s program 


The populai round table luncheons will be piesented again this year Many 
new subjects will be discussed by piominent scientists and, here again, there 
will be adequate time pemiitted for audience participation 

We call youi special attention to the vaiious symposia which have been organ- 
ized foi the meeting The moderatois of the panels have been alerted to make 
certain that these subjects aie thoroughly discussed by the panelists and the 
audience 


The committee suggests that you complete the coupon for the luncheons you 
wish to attend and foi the Piesidents' Banquet The demand for places at 
these functions is always fai in excess of the number that can be accommo- 
dated Oui committee theiefoie urges that you please send in your reserva- 
tions as soon as possible You will also find a coupon for hotel reservations 
on page XXV 


Physicians who wish to enroll in the Seminars to be presented on Wednesd^, 
June 1, should make application at an early date as facilities necessitate the 
acceptance of only a limited numbei Preference, however, will be given to 
College membeis foi these functions 

Our committee regrets that not all physicians who desiied to participate m 
the 21st Annual Meeting of the College were able to be given places on the 
program However, we do appreciate their interest in writing to us concerning 

their work 

The Committee wishes to express its thanks to the physicians who were kind 
t^^ssist in the pieparation of the scientific program and to the staff 
It the Executive Offices in Chicago whose assistance and cooperation have 

been invaluable 


Committee on Scientific Program 

Burgess L Gordon, Philadelphia, Pennsylvania, Chaii^inan 
Albert H Andiews, Jr, Chicago, Illinois, Vice-Chairman 
Alvan L Barach, New Yoik, N Y 
John F Briggs. St Paul, Minnesota 
Sumner S Cohen, Oak Terrace, Minnesota 
Alfred Goldman, Beverly Hills, California 


836 



voL xxvn 


21st ANNUAL MEETING 


SEMINARS 

Ambassador Hotel/ Atlantic City 

The following seminars on diseases of the chest will he presented at the Ambassador 
Hotel on Wednesday, June 1, and are open to all physicians The seminars haw been 
accredited by the Board of Examiners for candidates for Fellowship in the College 
and prrference will be given to members j. - , 

The registration fee for each seminar, which consists of a series of four lectures, is 
$7 60 Registration must be made in advance and accompanied by the tuition > 
seating capacity is limited and reservations will be accepted in the order received A 
coupon for this purpose will be found opposite page 3B5 Please indicate your preference 
by number 


Wednesday f June 1 

Morning Sessions— 9.00 a.m.— 12.00 Noon 

AM-1 Diagnosis of Non-Tuberculous Pulmonary Conditions 

Moderator Charles Hyman, Medical Director, Atlantic County Hospital for Tuberculous 
Diseases, Chief of Medical Service, Atlantic City Hospital, Atlantic City 

9 00 am “Advances in X-ray Diagnosis” 

Paul S Friedman, Instructor m Radiology, University of Pennsylvania 
Graduate School of Medicine, Philadelphia 
9 30 a m Question and answer period 

9 45 am “Bronchoscopic Approach in Diagnosis and Treatment” 

Charles M Norris, Clinical Professor of Laryngology and Broncho- 
Esophagology, Department of Laryngology and Broncho-Esophagology, 
Chevalier Jackson Bronchoscopic Clinic, Temple University School of 
Medicine and Hospital, Philadelphia 

10 15 a m Question and answer period 

10 30 am “Current Status of Hypersensitivity Diseases (Collegen Vascular 

Diseases) ” 

Robert L Mayock, Assistant Professor of Clinical Medicine (Diseases of 
the Chest), University of Pennsylvania School of Medicine, Philadelphia 

11 00 a m Question and answer period 

11 15 a m “Management of the Severe Asthmatic” 

Harry L Rogers, Assistant Professor of Clinical Medicine, Jefferson 
Medical College, Physician-in-Charge, Allergy Out-Patient Department, 
Jefferson Hospital, Philadelphia 

11 46 am Question and answer period 

12 00 noon Adjourn for lunch 


AM-2 The Physiologic Considerations of Pulmonary Disease 

Moderator Thomas J E O’Neill, Associate Professor of Thoracic Surgery, Hahnemann 
Medical College, Assistant Professor of Surgery, University of Pennsylvania 
Graduate School of Medicine, Philadelphia 
9 00 a m “The Significance of Dyspnea” 

Roger H L Wilson, Clinical Instructor in Medicine, 

University of California Medical Center, San Francisco 
9 30 a m Question and answer period 
9 45 am “Evaluation of Pulmonarjr Function Techniques” 

Richard L Riley, Associate Professor of Environmental Medicine and 
Medicine, Johns Hopkins University School of Medicine and Hospital, 
Baltimore 


10 15 a m 
10 30 am 


11 00 a m 
11 15 am 


11 45 am 

12 00 noon 


Question and answer period 

“Diagmostic Values of Cardiac Catheterization” 

Richard T Cathcart, Associate Professor of Medicine, Jefferson Medical 
College, Philadelphia 


Question and answer period 
“Ad\ances in Inhalation Therapy” 

Hylan A Bickerman, Associate in Medicine, Columbia University College 
Surgeons, Research Fellow and Assistant Visiting, 
Columbia Research Semce, New York City ® 

Question and answer period 


Adjourn for lunch 
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Wednesday, June 1 , Seminars (continued) 

Afternoon Sessions^2:00 p.m.~5;00 p.rn. 

PM-1 Pulmonary Tuberculosis 

Tuberculosis Service, New York City hospital 

^ ^ C?4S‘'°" D,vgs for Pofenls of Different 

MrjHo^p.fnt'Sn’JaS? ^ 

Question and answei peiiod 

Present Status of Collapse Therapy, Medical and Surgical” 

Question and answei period 

"Pulmonary Resection^ Selection of Patients and Results" 

Herbert C Slaicr, Assistant Clinical Professor of Surgery, Columbia 
University College of Physicians and Surgeons, Director of Surgery 
Lenox Hill Hospital, New York City 

Question and answei period 

"Comments on the Past and Present Methods of Prevention and 
Tieatment" 

Tncob J. Kirshner, Associate in Medicine, Jefferson Medical College, 
Pliiladelphia, Medical Director, Eagleville Sanatorium, Eagleville, 
Pennsylvania 

4 45 pm Question and answer period 


2 SO p nr 
2 46 p m 

“J 16 p m 
T 30 p nr 


4 00 p m 
4 16pm 


6 00 pm Adjourn to visit exhibits 
PM-2 Cardiology 

Model afoi Joseph Keiserman, Instraictor in Medicine, 
Jefferson Medical College, Philadelphia 


2 00 pm "The Use of Angiocardiography in Congenital Heart Disease” 

George P Keefer, Instiuctoi in Radiology, University of Pennsylvania 
School of Medicine, Assistant Professor of Radiology, Woman’s Medical 
College, Era F Fox, Associate m Medicine, Clinical Instructor in Radiology, 
Hospital of the Woman’s Medical College, Philadelphia 


2 30 p m Question and answer period 


2 46 pm 


“Pathologic Physiology of Hypertension” 

Lours A Soloff, Clinical Professor of Medicine, Temple University School 
of Medicine, Philadelphia 


3 16 pm 
3 30 p m 


aestion and answer period 

Management of Advanced Coronary Artery Disease” ^ ^ _ , 

Bellet Professor of Clinical Cardiology, University of P/nns^- 
"maOrStesSl of Medicine, Diiector, Division of Cardiology, 
hiladelphia General Hospital, Philadelphia 


4 00 pm 
4 16 pm 


4 4S pm 

5 00 pm 


restion and answer period 

lewer Concepts in the Diagnosis and Tieatment of Rheumatic FeveF' 
Ilham I G^fter, Associate Professor of Medicine. Womans Medical 
rllege, Philadelphia 

lestion and answer period 

lourn to visit exhibits 
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Thursday, June 2 

7 56 p m — Scientific Session 

William A Hudson, President, Ameiican College of Chest Physicians, 

Detroit, Michigan, Chairman 

James H Stygall, President-Elect, Amencan College of Chest Physicians, 
Indianapolis, Indiana, Co-Chairman 

8 00 p m — ^“Evolution of the Chest Specialist” 

Burgess L Gordon, Chamnan, Committee on Scientific Piogram, American 
College of Chest Physicians, Piesident and William J Mullen Professor of 
Medicine, Woman’s Medical College, Philadelphia 

8 10 P m — ^The Selman Waksman Lecture 

Sponsored by the New Jeisey Chaptei, Amencan College of Chest 
Physicians 

“Modem Concepts of Tuberculosis Therapy” 

Sir Geoffrey Todd, Medical Superintendent, King Edward VII Sanatorium, 
Civilian Consultant in Diseases of the Chest to the Royal An Force, Hon 
Consultant in Tuberculosis to the British Aimy, Consulting Physician to 
the Red Cross Hospital foi Officers (Putney, London), Vice President, 
British Tuberculosis Association, Sussex, England 


Symposium 

"What is Causing the Increase of Cancer of the Long?" 

Moderatoi Edgar Mayer, Clinical Professor of Medicine, New Yoik University 
Graduate School of Medicine, New York City 

8 30 pm Introduction 

8 35 p m “Disclosuie of Cancer in X-ray Surveys” 

Katharine R Boucot, Piofessor of Preventive Medicine and Clinical 
Professor of Medicine, Woman’s Medical College, Chief, Division of 
Chronic Diseases of the Chest, Philadelphia Geneial Hospital, Philadelphia 

8 60 pm “Is Cancel Due to Cigarette Smoking’” 

Alton Ochsner, The William Henderson Professoi of Suigery and Chainnan 
of the Department of Suigeiy, Tulane University of Louisiana School of 
Medicine, Senioi Visiting Suigeon and Surgeon-in-Chief, Tulane Surgical 
Seiwice, Chanty Hospital, Directoi, Section on Suigery, Ochsner Clinic 
and Ochsnei Foundation Hospital, New Oileans , 

9 06 pm “How About All Pollution’” 

John J Phair, Professor of Preventive Medicine, University of Cincinnati 
College of Medicine, Maurice L Thomson, Assistant Piofessor of Pieventive 
Medicine, Univeisity of Cincinnati College of Medicine, Senior Lecturer (on 
leave) , Department of Applied Physiology, London School of Hygiene and 
Tropical Medicine 

9 20 p ni “The Anatomic Approach in Answer to the Question” 

Oscar Auerbach, Chief, Labontoiy Seinice, Veteians Administration 
Hospital, East Oiange, N J , Associate Piofessor of Pathology, New York 
Medical College, New York Citv 

9 36 p m Panel discussion and questions fioni the floor 

10 10 p m Summarization bj the moderator 

10 20 pm Adjournment 


540 

Friday, June 


AMERICAN COLLEGE OF CHEST PHYSICIANS 

3 


March, IBBE 


8 55 a m — Scientific Session 


0 00 a m “ 


0 10 a m 


Breathing in Different Body Positions" 

"The Cough Hazard" 

loTitafCet'nSl““ 


Symposium on Pulmonary Emphysema 

Moderator Edwin R Lerme, Assistant Professor of Clinical Medicine, 
Chicago Medical School, Chicago 


9 30 a.m. Introduction 


9 36 a m "Clinical Aspects" 

James Kicran, Clinical Instructor m Medicine (Diseases of the Chest), 
Stanford University School of Medicine, Oakland, California 

9 65 a m "Disturbances of Cardio-Pulmonary Function” 

Hurley L Motley, Professor of Medicine and Director, Cardio-Respiratory 
Laboratory, University of Southern California, Los Angeles 

10 10 a m "The Role of the Diaphragm" 

Coleman B Rabm, Assistant Clinical Professor of Medicine, Columbia 
University College of.Physicians and Surgeons, New York City 


10 26 a m "Advances in Treatment” 

Alvan L. Barach, Clinical Professor of Medicine, Columbia University 
College of Physicians and Surgeons, Associate Attending Physician, 
Presbyterian Hospital, New York City 

10 46 a TO Panel discussion and questions from the floor 

11 36 a TO Summarization by the moderator 


11 46 am Adjourn to visit exhibits 


12 00 noon BOUND TABLE LUNCHEON DISCUSSIONS (see pages 349, 360 and 351) 


2 00 p m — Scientific Session 


"The Silent Zone of the Human Heart” 

T» toi Aficneiftte Professor of Medicine, University of Cah- 

Myron Prinzmetal, Assocmte ^oiess r ^ Attending Physician, 

forma, Chief of of Professional 

Cedar”, of^Wa 

Associate, Cedars of Lebanon Hospital, Dos Angeies 
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Friday, June 3 (continued) 

Symposium on Cardiac Manifestations in Chronic Pulmonary Disease 

Mode: aior John F Briggs, Associate Professor of Clinical Medicine, 
University of Minnesota Medical School, Minneapolis 

2 20 pm Intioduction 

2 25 pm “Physiopathology” 

Julius H Comroe, Jr , Piofessor and Chairman, Depaitment of Physiology 
and Pharmacology, University of Pennsylvania Graduate School of 
Medicine, Isaac Ott, Professor of Physiology and Pharmacology, University 
of Pennsylvania Graduate School of Medicine, Philadelphia 

2 40 pm “Evaluation of Caidiac Function and Disability” 

Irving Mack, Clmical Assistant Professor of Medicine, Chicago Medical 
School, Associate Attending Physician, Chest Department, Michael Reese 
Hospital and Winfield Hospital, Research Associate, Department of 
Cardiovascular Research, Michael Reese Hospital, Chicago 

2 55 p m “Special Physiologic Treatment” 

Simon Dack, Lecturer in Medicine, Columbia University College of Physi- 
cians and Surgeons, Chief of the Cardiac Clinic, Mt Sinai Hospital, 
New York City 

3 10 p m “Geneial Cardiac Treatment” 

Arthur M Master, Associate Clinical Professor of Medicine, Columbia 
University College of Physicians and Surgeons, Cardiologist, Mt Sinai 
Hospital, New York City 

3 25 p m Panel discussion and questions from the floor 

4 20 p m Summarization by the moderator 
4 30 p ni Adjourn to visit exhibits 


8 15 p m — Scientific Session 

"Fireside Conferences" 

Hosts ' 

Albert H Andiews Jr , Chicago, Illinois Haiold I Kinsey, Toronto, Canada 


Carl C Aven, Atlanta, Geoigia 
B Guy Begin, Montreal, Canada 
Otto L Bettag, Chicago, Illinois 
John F Briggs, St. Paul, Minnesota 
John S Chapman, Dallas, Texas 
Dean B Cole, Richmond, Virginia 
SejTiiour M Farbei, San Francisco, Calif 
M Jaj Flipse, Miami, Florida 
Carl H Gellenthien, Valmora, New Mexico 
Alfred Goldman, St Louis, Missouri 
Edward A Greco, Portland, Maine 
4hisE Greer, Houston, Texas 
Eduard W Hn^es, Monroiia, California 
Willard B Hones, Detroit, Michigan 
William A Hudson, Detroit, Michigan 
Hollis E Johnson, Nashiille, Tennessee 


Donald R McKay, Buffalo, New Yoik 
Hei-man J Moersch, Rochester, Minnesota 
Foster Murrav, Brooklyn, New York 
Antonio Navariete, Havana, Cuba 
James M Odell, The Dalles, Oregon 
William E Ogden, Toronto, Canada 
J Winthrop Peabody, Washington, D C 
Charles K Petter, Waukegan, Illinois 
Joseph C Placak, Cleveland, Ohio 
Jaime F Pou, Hato Rey, Puerto Rico 
Alfred A Richman, New York, N Y 
Frederick Sljdield, Seattle, Washington 
James H Stjgall, Indianapolis, Indiana 
W C Voorsanger, San Francisco, Calif 
David H Waterman, Knoxville, Tennessee 
In mg Willner, Newark, New Jersey 
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Friday, June 3, Fireside Conferences (continued) 

Subjects and Discussion Leaders 

"Coionaiv Aiteiy Disease Surgeiy" 

Hahnemann Medickl^cSge^Ln^HoJpitfl, Thoracic Surgery, 

"Fungus Infection” 

Andrcn L Banyai, Associate Clinical Professor of Medicine, Marquette University 
School of Medicine, Milwaukee, Wisconsin ^viarquerte university 

" Angiocai diogi aphy " 

Israel Sleinborg, Assistant Clinical Piofessoi of Medicine and Radiology, Coinell 
Univeisity Medical Colleg^ Assistant Radiologist, New York Hospital, &sultant, 
Veteians Administiation Hospital, New York City, 

Charles T Dotlcr, Piofessoi of Radiology and Head, Department of Radiology, 
Umveisity of Oiegon Medical School, Hospitals and Clinics, Poitland 

"Chcmotheiapy" 

Karl H Pfuctvo, Clinical Professoi of Medicine, University of Illinois College of 
Medicine, Medical Diiectoi and Supei intendent, Chicago State Tuberculosis Sana- 
torium, Chicago 

"Ambulatoiy Tieatment in Tubeiculosis” 

George G Ornstcin, Associate Piofessoi of Medicine, New Yoik Medical College, 
Piofessoi of Medicine (Chest Diseases), New Yoik Polyclinic Hospital Medical 
School, New Yoik City 

"Endocavitarv Aspiiation” 

Vincenro Monnldi, Diiector, Institute Piincipi di Piemonte, University of Naples, 
Antonio Blasi, Institute Prmcipi de Piemonte, Naples, Italy 

"Asthma in Childion" 

Bret Ratner, Piofessoi of Clinical Pediatrics and Head of Pediatric Allergy, New 
Yoik Medical College, Directoi of Pediatrics, Sea View Hospital, New York City 

“The Congenital Heait” 

Daniel F Donning, Associate Professor of Pediatrics, Hahnemann Medical College, 
Philadelphia 

“Collapse Theiapy” 

Harold G Trimble, Associate Clinical Piofessoi of Medicine (Diseases of the Chest), 
Stanford Umveisity School of Medicine, Oakland 

“Bronchoesophagology" , „ , j 

Chevalier L Jackson, Pi of essor and Head of the Depaitment of Laryngology and 
Bronchoesophagology, Temple University School of Medicine, Philadelphia 

“Esophageal Management" , tt ^ n 

Arthur S W Touroff, Clinical Professor of Surgeiy, Columbia Umveisity College 

of Physicians and Smgeons, New Yoik City 

^^Don'ato^G Alar^m^Piofessoi of Clinical Medicine, National University of Mexico, 
Director, Sanatorium San Angel, Mexico City 

''^'^Edw^n R^^wine, Assistant Professor of Clinical Medicine, Chicago Medical School, 
Chicago 

Ino^rable^^^rcmoma^of^the Lun^g^ of Medicine, New Yoik University Graduate School 
of Medicine, New York City 

“Pulmonaiy Professor of Medicine, Chicago Medical School, Director, 

pJvision of Cardiology, Chicago Medical School and Mt Sinai Hospital, Chicago 

and Public Health, University of 
Minniote Medical knd Graduate Schools, Chief, Tuberculosis Service, Minneapolis 
General Hospital, Minneapolis 
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Friday, June 3, Fireside Conferences (continued) 


‘Surgery m Lung Tumors” s m n 

Richard H Overholt, Clinical Professor of Surgery (Thoracic), Tufts College 
Medical School, Director , Overholt Thoracic Clinic, Boston 


“Rheumatic Heart Disease” . i tt 

Arthur M Master, Associate Clinical Professor of Medicine, Columbia University 
College of Physicians and Surgeons, Cardiologist, Mt Sinai Hospital, New York 

“Rehabilitation in Pulmonary Disease” 

David A Cooper, Professor of Clinical Medicine, University of Pennsylvania 
Graduate School of Medicine, Philadelphia 


“Cardiac Function” „ , . „ i i 

John J Sampson, Clinical Professor of Medicine, University of California School 
of Medicine, Chief of the Department of Medicine, Mt Zion Hospital, San Francisco 

“Surgery of Heart Valves” 

Dwight E Harken, Associate Clinical Professor of Surger-y, Harvard University 
Medical School, Surgeon, Peter Bent Brigham Hospital, Boston 

“Excision in Tuberculosis” 

J Maxwell Chamberlain, Associate in Surgery, Columbia University College of 
Physicians and Surgeons, Attending in Charge of Thoracic Surgery, Roosevelt 
Hospital, New York City 

“Pathology of Resected Lesions” 

Henry C Sweany, Director of Research, Pathology and Allied Sciences, Missouri 
State Sanatorium, Mt Vernon, 

Hawley H Seiler, Director and Thoracic Surgeon^ Tampa Tumor Clinic, Consultant, 
Thoracic Surgery, Veterans Administration Regional Office, Tampa 

“Pressure Breathing” ^ 

Maurice S Segal, Clinical Professor of Medicine, Tufts College Medical School, 
Director, Department of Inhalation Therapy, Boston City Hospital, Boston 

“Asthma” 

Leon Unger, Associate Professor of Medicine, Northwestern University Medical 
School, Attending Physician, Cook County and Wesley Memorial Hospitals, Chicago 

“Pulmonary Function” 

George R Meneely, Associate Professor of Medicine, Vanderbilt University School 
of Medicine, Diiectoi, Research Laboratory and Radioisotope Unit, Veterans Ad- 
ministration Hospital, Nashville 

“Aerosols’” 

Max S Sadove, Professor of Anesthesiology and Head of the Division in Depart- 
ment of Surgery, University of Illinois College of Medicine, Head, Division of 
Anesthesiology, Research and Educational Hospitals, University of Illinois, Chicago 

“Coin Shadows” 

Alfred Goldman, Chief of Professional Sei-vices, City of Hope Medical Center, 
Duarte, Chief of Thoracic and Cardiac Surgery, Cedars of Lebanon Hospital, 
Los Angeles 

“Rehabilitation in Cardiac Disease” 

Nathaniel E Reich, Clinical Assistant Professor of Medicine, State University of 
New York College of Medicine, Associate Cardiologist, Jewish Sanatorium and 
Hospital for Chronic Diseases, Brooklyn, New York 

“Dust Diseases” 

Louis L Friedman, Consultant in Chest Diseases, Veterans Administration, Tusca- 
loosa, South Highlands Infirmary, Jefferson-Hillman Hospital, Binninghani, Ala 

“Positions and Incisions in Thoiacic Surgery" 

Emil A Naclerio, Chief, Thoracic Surgical Serrnces, Harlem and Columbus 
Hospitals, New York City 


IM O T b 


These conferences are informal and offer an opportunity for free discussion of many 
subjects of mterpt to our membeis Discussion Leaders will be seated at tables with 
proper identification Physicians maa participate in the discussion of their choice or 

-H ba se.-ved 
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Saturday^ June 4 

9 55 a m — Scientific Session, Section I 

Unrelated Papers on Pulmonary Diseases ^vith Special Reference to 
Techniques for Diagnosis and Treatment 

tor Sumner S ^hen, Assistant Medical Director, Glen Lake Sanatorium 
Oak Teirace, Instructor, University of Minnesote, Minimapolis ’ 

Int7 0d7ictl07l 


10 00 a m 
10 05 am 


10 16 a m 

10 25 am 

10.36 am 

10 60 a m 

11 00 a m 

11 10 a m 


11 20 a m 
11 40 a m 
11 46 am 


“Clinical and Laboratory Observations m Enzymatic Therapy” 

of Clinmal Professor of Medicine, University 

of California School of Medicine, David A Wood, Director, Cancer Ee- 

Cancer Research Institute, John K 
San EranSsco^^ Pathology, University of California Medical School, 

“Inteimittent Positive Pressure Therapy in Pediatrics” 

Roy F. Goddard, Director, Pediatrics Research Laboratory, The Lovelace 
Foundation, Albuquerque, New Mexico 

"Modern Therapy and Rehabilitation in Tuberculosis" 

Richard R Trail, Medical Director, Papworth and Enhamalamein Village 
Settlements, London, England 

Questions from the floor 

"Tuberculosis and Pregnancy” 

Hollis E Johnson, Associate Professor of Clinical Medicine, Vanderbilt 
University School of Medicine, Nashville 

"An Optimistic View of Surgery in Primary Cancer of the Lung" 
Richard H Overholt, Clinical Professor of Surgery (Thoracic), Tufts 
College Medical School, Thoracic Surgeon, New England Deaconess 
Hospital, Director, Oveiholt Thoracic Clinic, James Bongos, Overholt 
Thoracic Clinic, Boston 

“The So-Called Tuberculoma A Reappraisal" 

J Winthrop Peabody, Jr , Instructor m Thoracic Surgery, Georgetown 
University School of Medicine, Edgar W. Davis, Professor of Thoracic 
Surgeiy, Georgetown University School of Medicine, Sol Katz, Adjunct 
Clinical PiofesEor of Medicine, Georgetown University School of Medicine 
and George Washington Medical School, Chief, Division of Pulmonary 
Diseases, Department of Public Health, Washington, D C 

Questions from the floor 

Summarization by the moderator 

Adjourn to visit exhibits 


9 55 a m — Scientific Session, Section n 


Symposium on Cardiac Surgery 


Hospital, Attending Thoracic Surgeon, East 

mffll Knoxville General Hospital, Knoxville, William K 

me Thora^^^ SiSgeon, Fort Sanders Presbyterian Hospital, Kno^ le 

Ge^eS Hospitol,^ East Tennessee Tuberculosis Hospital, Knoxville, 

Tennessee 

” ” £SSSs"SSS=ii.‘”- - ' 

Boston 
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Saturday, June 4 (continued) 


10 30 a m 


“Surgery of Mitral and Aortic Stenosis” o -u i 

Julian Johnson, Professor of Surgery, University of Pennsylvania School 
of Medicine and Graduate School of Medicine, Philadelphia 


“Open Cardiac Surgery a) Hypothermia, b) Heart-Lung Apparatus, 
c) Cross-Circulation” 

John H Gibbon, Jr , Professor of Surgery and Director of Surgical Ke- 
search, Department of Surgery, Jefferson Medical College, Philadelphia 


10 50 a m Panel discussion and questions from the floor 


11 35 am. Summarization by the moderator 


11 46 am Adjourn to visit exhibits 

12 00 noon ROUND TABLE LUNCHEON DISCUSSIONS (see pages 349, 360 and 

361) 


1 55 p m — Scientific Session, Section I 

Symposium 

Is Tuberculosis in the Bag? 

Moderatoi Karl H Pfuetze, Clinical Professor of Medicine, University of Illinois 
College of Medicine, Medical Director and Superintendent, 

Chicago State Tuberculosis Sanatorium, Chicago 


2 00 p m Inti oditctwn 

2 06 p m “Is the Viiulence of the Tubercle Bacillus Changing’” 

Emil Bogen, Clinical Associate Professor, Department of Infectious Dis- 
eases, University of California (Los Angeles), Head Pathologist, Olive 
View Sanatorium, Olive View, California • 

2 16 pm “Antimicrobial Therapy in Tuberculosis Dosage, Resistance, and 
Termination of Treatment” 

James A Wier (Col), Chief, Pulmonary Disease Service, Eitzsimons 
Army Hospital, Denver 

2 26 pm “The Use of Cycloserine in the Treatment of Pulmonary Tuberculosis in 
Humans" 

Israel G Epstein, Associate Clinical Professor of Medicine, New York 
Medical College, Assistant Director, Visiting Physician, Tuberculosis 
Serwice, Metropolitan Hospital, New York City 

2 36 p m “The Long-Tenn Results of Thoracoplasty Resection” 

J Maxwell Chamberlain, Associate in Surgery, Columbia University Col- 
lege of Physicians and Surgeons, Director of Surgery, Brooklyn Thoracic 
Hospital, New York City 

2 60 p m Panel discussion and questions from the floor 

3 16 p in Summarization by the moderator 
3 20 p m Adjourn to visit exliibits 

3 35 p m The Future of the Tuberculosis Sanatorium 

Panel Discussion and Questions from the Floor 
Moderator W Ednard Chamberlain, Professor and Head of the Department of 
Radiology, Temple University School of Medicine, Philadelphia 

Panel 


Robert J Anderson, Assistant Chief, Division of Special Health Services, U S 
Public Health Sei\nce, Washington, D C 

Benson Bloom, Staff, Tucson Medical Center and St Mary’s Hospital and Sana- 
toiiuni, Tucson, Arizona 

Mward W Hayes, Associate Professor of Thoracic Diseases, College of Medical 
Eiangehsts and Medical Director, Marvknoll Sanatorium, Monrovia, California 
Royal H McCutcheon, Deputy Medical Director, Pennsylvania State Sanatorium 
Hamburg, and Consultant, Diseases of the Chest, St Luke’s Hospital, Bethlehem 
Pcnnsihama 


Robins, Director, Bureau of Tuberculosis, New York City Department 
of Health, Visiting Phisician, Triboro Hospital, New York City 


4 35 p m Adjourn to visit exhibits 
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Saturday, June 4 (continued) 

1 55 p m — Scientific Session, Section II 


bymposiuin 

Cordiovascular Research with Special Reference to Treatment 

Mode) ato) Wijlmm Likoff Assoemte Professor of Medicine, Hahnemann Medical 
College, Caidiologist, Bailey Thoiacic Clinic, Philadelphia 

2 00 p m Inti odneiton 


2 06 p m 

2 20 p m 

2 26 pin 

2 40 p m 

2 46 p m 

3 00 p m 

3 05 p m 
3 20 pm 

3 36 pm 
3 40 pm 

3 66 pm 

4 00 pm 


4 15 pm 

4 20 p m 
4 30 pm 


“Treatment of Caidiac Anjrthmias -with Grave Prognostic Import” 

^ Henderson Professoi and Chairman of the Department 

of Medicine Tulane University School of Medicine, Physician and Chief, 
Division of Medicine, Tulane Unit, Chanty Hospital, New Orleans 


Disciwso} H Easton McMahon, Assistant Clinical Professor of Medicine, 
New Yoik Medical College, Lectuier (Cardiology), New York Polyclinic 
Post Graduate Medical School, New York City 


“Comparative Effects of Vaiious Digitalis Glucosides in Heart Disease” 
Aldo A Luisada, Associate Professor of Medicine, Director of the Division 
of Caidiology, Chicago Medical School, Christ Aravanis, Research Assist- 
ant, Luigi Cardi, Reseaich Assistant, Chicago Medical School, Chicago 


Disciisso) Arthur Gnshman, Instructor in Caidiology Columbia Univer- 
sity College of Physicians and Surgeons, Mt Sinai Hospital, New York 
City 


“The Ovei-Tieatment of Apparent Sodium and Potassium Imbalance” 
Isidore S Edelman, Associate Professor of Medicine, University of 
California School of Medicine, San Francisco 

Discusso) Harry L Jaffe, Lecturer in Medicine, Columbia University 
College of Physicians and Surgeons, Assisting Attending Physician 
(Cardiology), Mt Sinai Hospital, New York City 


Summarization by the moderator 


“Medical Therapy of Occlusive Arterial Disease” 

Walter F Kvale, Consultant, Department of Medicine, Mayo Clinic, 
Associate Professor of Medicine, Mayo Foundation Graduate School, 
University of Minnesota, Rochester 


Dtscusso) Hilton S Read, Diiector, Intern and Resident Training, At- 
lantic City Hospital, and Ventnor Diagnostic Center, Atlantic City 

“The Techniques and Value of Vocational Guidance and Placement for 
the Caidiac Patient” 

Herman K Hellerstein, Clinical Instructor of Medicine, Western Reseiwe 
Univeisity School of Medicine, Assistant Physician, University Hospitals 

of Cleveland 

Discusso) Wilbam I Gefter, Associate Professor of Medicine, Woman's 
Medical College, Philadelphia 

“Rehabilitation of the Caidiac Patient with Moderate Physical 
Limitations” ,, , _i. 

Abraham Jezer, Associate Piofessor of gtaff 

College of Medicine, Attending Physician, Montefiore Hospital, Staft, 

Altro Workshops, New York City 

Dwcussor Joseph Keiserman, Instructor in Medicine, Jefferson Medical 
College, Philadelphia 
Summarization by the moderator 


Adjourn to visit exhibits 
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Sunday, June 5 

8 55 a m — Scientific Session 

Symposium 

Occupational Influences in Diseases of the Chest 

Moderatoi Edward C Holmblad, Managing Director, Industrial Medical Association, 
Senior Attending Surgeon, St Luke’s Hospital, Chicago 


9 00 a m 
9 05 am 


Introduction 

“Characteristic Pathology of the Lungs” 

Gerntt W H Schepers, Director, The Saranac Laboratory, Saranac Lake, 
New York 


9 20 am 

9 35 a m 

9 60 a m 


Richard S Gubner, Associate Diiector of Medical Research, The Equitable 
Life Assurance Company, New York City 
“Estimation of Disability and Employability” 

Oscar A Sander, Associate in Medicine, Marquette University Medical 
School, Milwaukee County Hospital and Columbia Hospital, Milwaukee 
Panel discussion and questions from the floor 


10 16 am Summarization by the moderator 


10 20 am Adjourn to visit exhibits 


10 30 a m Lecture Series on Chest Diseases and Related Problems 

Model ator John J Sampson, Clinical Professor of Medicine, University of California, 
Chief of the Department of Medicme, Mt Zion Hospital, San Francisco 

10 30 am Inti oduction 

10 36 a m “Stimulating Opportunities foi Research in Diseases of the Chest” 

Herman J Moersch, Professor of Medicme, Mayo Foundation Graduate 
School, University of Minnesota, Chairman, Section of Internal Medicine, 
Mayo Clinic, Rochester 

10 46 am “The Responsibility of the General Thoracic Surgeon in Cardiac Surgerjr” 
David J Dugan, Climcal Instructor in Surgery, Stanford University 
School of Medicine, Oakland, California 

10 66 a m “Pheochromocytoma, Factois in the Accurate Pharmacologic Diagnosis” 

Grace M Roth, Consultant, Department of Physiology, Associate 
Professoi of Experimental Medicine (Mayo Foundation), Mayo Clinic, 
Walter F Kvale, Consultant, Department of Medicine, Mayo Clinic, Asso- 
ciate Professor of Medicine, Mayo Foundation Graduate School, University 
of Minnesota Rochester 

11 10 am “The Management of Intractable Angina Pectoris” 

George R Herrmann, Professor of Internal Medicine, Director, 
Cardiovascular Research Laboratory, Director, Heart Station, Umversity 
of Texas Medical Branch, Galveston 

11 26 am “How Effective are the Antibiotics against Tuberculosis?” 

Eduard Dunner, Chief, Training and Standards, Tuberculosis Service, 
U S Veteians Administration, Washington, D C 
11 40 a m Summarization by the moderator 

11 46 a m Adjourn to visit exhibits 

12 00 noon ROUND TABLE LUNCHEON DISCUSSIONS (see pages 349, 360 and 361) 


1 55 p m — Scientific Session 

Lecture Series on Chest Diseases and Related Problems (continued) 

Mi^crator David B Radnor, Assistant Professor of Medicine, Chicago Medical School, 
Director, Chest Department, Michael Reese Hospital Chicago, Medical Director, 
Winfield Sanatorium, Winfield, Illinois 
2 00 p m Introduction 

2 06 pm "Severe Crushing Injuries of the Chest A New Method of Treatment 
^th Continuous Hvper\ entilation bv Means of Intermittent Positive 
Endotracheal Insufflation” 

Edu ard E Averv, Associate m Surgerj', Northwestern University Medical 
School, Ernst T Morch, Professor of Anesthesiologj% University of Chi- 
ca^ School of Medicine, Jerome R. Head, Assistant Professor of Surgerv 
Whwestem UniNersity Medical School, Donald W Benson, Instructor in 
Anesthesiolog\, University of Chicago School of Medicine, Chicago 
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March, im 


2 30 pm 


2 40 p m 


2 65 p m 

3 16 p m 
3 25 p m 


DoS”*’"'' ““ Olosme of Atnal Septal 

Tuberculosis Among Nurses" 

'Ir ’ Pj'ofessor of Medicine and Public Health Univeisitv 

of Minnesota Medical and Graduate Schools, Chief, Tuberculosis Service 
Minneapolis General Hospital, Minneapolis ^uoercuiosis bervice, 

Discussion and questions from the door 
Sumniai ization by the moderator 
Recess 


3 30 pm Diagnostic-Treatment Conference 

Mode? o to? Peter A Theodos, Associate in Medicine, Jeff ei son Medical College, 
Chief, Diagnostic Clinic, Barton Memorial Division, Jefferson Medical College 
Hospital, Clinical Chief, Division of Tuberculosis, City of Philadelphia 

Panel 


Internist (pulmonary) 

Harold G Trimble, Associate Clinical Professor of Medicine (Diseases of the Chest), 
Stanford University School of Medicine, Oakland, California 

Internist (cardiology) 

George R Herrmann, Professor of Internal Medicine, Directoi, Cardiovascular 
Research Laboratoiy, Director, Heart Station, University of Texas Medical Branch, 
Galveston 


Pathologist (cardiology) 

Peter A Herbut, Professoi of Pathology and Head of the Department, Director of 
Clinical Labora tones, Jefferson Medical College and Hospital, Philadelphia 

Physiologist 

George R Meneely, Associate Professor of Medicine, Vanderbilt University School 
of Medicine, Director, Research Laboratory and Radioisotope Unit, Veterans 
Administration Hospital, Nashville 

Roentgenologist 

Jacob H Vastine, II, Professor of Radiology, Woman's Medical College, Associate 
Professor of Radiology, University of Pennsylvania Graduate School of Medicine, 
Philadelphia 


Bronchoscopist , _ , , 

Albert H Andrews, Jr, Clinical Assistant Professor of Bioncho-Esophagology, 
Department of Otolaryngology, University of Illinois College of Medicine, Chicago 

Auf^^Goldman, Chief of Professional Services, City of Hope Medical Center, 
Duarte, Chief, Thoracic and Cardiac Surgery, Cedars of Lebanon Hospital, 
Los Angeles 

WilfOTd s'^eptune. Associate, Overholt Thoracic Clinic, Staff Member, New 
England Deaconess Hospital, Carney Hospital, Cambric^e City Hospitel, 
Consultant, Brooklyn Veteians Hospital, New England Hospital, Boston 

The moderator will lead the discussion on two selected cases, one dealing basically 
o nni-mnnfl-re -nTohleTn and the other cardiac The cases selected mil represent probJems 
coSioXSicCnteSd in dmical and wiU affoid an opportunity for lively dis- 

cussion The panel will have been given only a few pertinent facts m advance and each 
case will be presented as if currently under treatment As the case unfolds, discuss o 
v^lf eMue as^ to the probable diagnosis, treatment and errors of omission or commission 
Discussion from the floor will be invited 
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Friday, June 3 

A-I "Management of the Emphysematous Patient with Bronchial Asthma" 

Ethan Allan B^o^vn, Associate Professor of Pediatrics, Tufts College Medical 
School, Physician-m-Chief, Allergy Section, Boston Dispensary, New England 
Medical Center, Boston, 

A H Russakoff, Associate Professor of Clinical Medicincj Medical College of 
Alabama, Acting Chief of Tuberculosis, Veterans Hospital, Birmingham 
Mode 7 ator Alvan L Barach, Clinical Professor of Medicine, Columbia University 
College of Physicians and Surgeons, Associate Attending Physician, 
' Presbyterian Hospital, New York City 


A-2 "Pulmonary Mycosis" 

Michael L Furcolow, Associate Clinical Professor of Medicine, University of 
Kansas School of Medicine, Medical Director and Medical Officer in Charge, 
University of Kansas Medical Center, Kansas City, Kansas, 

Alvis E Greer, Cbnical Professor of Medicine, Baylor Univeisity College of 
Medicine, Houston, Texas 

Moderator David J Reisner, Visiting Physician, Sea View Hospital, Consulting 
Physician, Hospitals of the Department of Correction, New York City 

A-3 "/Management of ruberculosls In the Elderly Patient" 

Kenneth G Bnlley, Medical Director and Superintendent, Kane County Spnnghrook 
Sanitarium, Aurora, Illinois, 

Sol Katz, Chief, Division of Pulmonary Diseases, Department of Public Health, 
District of Columbia General Hospital, Adjunct Clinical Professor of Medicine, 
Georgetown University School of Medicine, and George Washington Medical 
School, Washington, D C 

Moderator Harold G Tnmble, Associate Clinical Professor of Medicine (Diseases 
of the Chest), Stanford University School of Medicine, Oakland, 
California 


A-4 "Pulmonary Complications in Generof Surgery" 

Henry L Dorfmann, Senior Clinical Chest Physician, Mt Sinai Hospital, Attending 
Physician, Gouvemeur Hospital, New York City, 

Max S Sadove, Professor of Anesthesiology and Head of the Division in the 
Department of Surgery, University of Illinois College of Medicine, Head, Division 
of Anesthesiology, Research and Educational Hospitals, Universitjr of Illinois, 
Senior Consultant in Anesthesiology, Veterans Hospital, Hines, Illinois, 

Peter A Theodos, Associate in Medicine, Jefferson Medical College, Chief, 
Diagnostic Clinic, Barton Memorial Division, Jefferson Medical College Hospital, 
Clinical Chief, Division of Tuberculosis, City of Philadelphia 
Moderator Edward M Kent, Associate Professor of Surgery, University of 
Pittsburgh School of Medicine, Pittsburgh 


A~S "Bronchogenic Carcinoma: What Should be Done with the Suspect Cases?" 

Jonathan F Meakins, Lecturer, McGill University, Associate Physician, Royal 
Victoria Hospital, Montreal, Canada, 

Richard H Orerholt, Clinical Professor of Surgery (Thoracic), Tufts College 
Medical School, Thoracic Surgeon, New England Deaconess Hospital, Director 
Overholt Thoracic Clinic, Boston 

Moderator David Ulmar, Associate Clinical Professor of Medicine, New York 
University Post Graduate Medical School, New York City 


A^ "Pericarditis" 

George R Herrmann, Professor of Internal Medicine, Director, Cardiovascular 
Brnnch^^Ga^VKton^^’ Station, University of Texas Medical 

Vhlham H Thomas, Assistant Clinical Professor of Medicine, Universitv of 
Califomm School of Medicine, San Francisco ’ oi 

Moderator Professor of Medicine, Hahnemann Medical 

College, Cardiologist, Bailev Thoracic Clinic, Philadelphia 
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Saturday, June 4 


March, 1965 


B.J 


''Mass X-Ray Surveys, A Review of the.r Strength and Faults" 

Pieventive Medicine’ ^If'puWic^Health^ of 

Univoisity, Associate Prof^soi of Sc 

gisSrtt”"™ CO* C0?«c?. ®Tn.SS 


fl-2 "Pressure Breathing Therapy, Positive and Negative Technigues" 

Hurlc} L Motley, Piofessoi of Medicine and Diiectoi, Cardio-respiiatory Labora- 
toi J'l Univeisitv of Southern Califomia, Los Ang’eles, 

Maurice S Segal, Clinical Piofessoi of Medicine, Tufts College Medical School, 
Diiectoi, Depaitnient of Inhalation Theiapy, Boston City Hospital, Boston 
Modcjato) George R. Meneely, Associate Professoi of Medicine, Vanderbilt 
Univeisitv School of Medicine, Diiector, Research Laboratory and 
Radioisotope Unit, Veterans Administiation Hospital, Nashville 


B~3 "Radioisotopes in Pulmonary Disease" 

R Dreu Miller, Consultant in Internal Medicine and Diseases of the Chest, Mayo 
Clinic and Rochester Methodist Hospital, Instiuctor, Mayo Foundation Graduate 
School, Unneisity of Minnesota, Rochester, 

Bernard Rosnit, Chief, Radiotherapy Department, Director, Radioisotope Unit, 
Veteians Administiation Hospital, Bronx, New York 

Model aioi Allan Hurst, Assistant Clinical Professor of Medicine, University 
of Colorado Medical Centei, Denver 


B-4 "Mitral Surgery, Indications and Results" 

Robert P Glover, Clinical Professor of Thoracic Surgery, Hahnemann Medical 
College, Instructor m Surgery, Temple University School of Medicine, Philadelphia, 
David Scherf, Professoi of Clinical Medicine, New York Medical College, New 
York City 

Model atoi Laurence H Rubenstein, Department of Surgery, Chicago Medical 
School, Adjunct Thoracic Surgeon, Michael Reese Hospital, Consultant 
Thoracic Surgeon, Illinois State Hospitals, Chicago 


B-5 "Respirafory Acidosis Recognition and Treatment" 

Bruce Armstrong, Chief, Pulmonary Function Laboratory, Veterans Administra- 

Smn°R^^evmer Assistant Professor of Clinical Medicine, Chicago Medical 

MtTiator'''A^evander Libow, Associate Attending Phy^mian, Diseases of the 
Chest, Mt Sinai Hospital, Miami Beach, Florida 
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Sundayf June 5 


C-l "Smog" 

Emil Bogen, Clinical Professor of Infectious Diseases, University of California 
(Los Angeles), Head Pathologist, Olive View Sanatorium, Olive View, California, 
Heinrich Brieger, Professor and Director, Division of Industiial Medicine, 
Jefferson Medical College, Philadelphia 

Model ator George Piness, Associate Clinical Piofessor of Medicine, University 
of Southern California, Consultant, Long Beach Veterans Administra- 
tion Hospital, Bailow Sanatorium, Los Angeles 


C-2 "Does a Positive Tuberculin Test Present an Indication for Treatment?" 

Milton I Levine, Associate Professor of Pediatrics, Cornell University Medical 
College, Associate Attending Pediatrician and Diiector of the Children’s 
Pulmonary Clinic, New York Hospital, New York City, 

James J Waring, Professor Emeritus of Medicine, Colorado University School of 
Medicine, Denvei 

Moderato-i Julius Novak, Associate Professor of Medicine, Chicago Medical 
School, Medical Director, Chicago and Cook County Tuberculosis 
Institute, Chicago 


C-3 "Cor Pulmonale" 

Arthur C DeGraff, Samuel A Brown Professor of Therapeutics, New York 
University College of Medicine, Chief, New York University Cardiac Clinic, 
New York City, 

Stephen R Elek, Assistant Clinical Professor of Medicine, University of Southern 
California, Los Angeles 

Moderator John H Seabury, Associate Professor of Medicine, Louisiana State 
University School of Medicine, Director, Lung Station, Charity Hos- 
pital of Louisiana, New Orleans 


C-4 "The Place of Surgery In the Treatment of Coronary Artery Disease" 

Edvard E Avery, Associate in Suigery, Noithwestein University Medical School, 
Chicago , 

Samuel A Thompson, Associate Professor of Suigery, New York Medical College, 
Director, Thoracic Surgery, Metropolitan Hospital, New York City 
Moderator John F Briggs, Clinical Associate Professor (Internal Medicine), 
University of Minnesota Medical School, Minneapolis 


C-S "Diagnosis and Surgical Treatment of Interatrial Septal Defects" 

Osier Abbott, Assistant Professor of Surgery, Chief, Division of Thoracic Suigery, 
Emory University Clinic and School of Medicine, Emory University, Georgia, 
Henry Swan, Professor of Suigery and Head of the Department, University of 
Colorado School of Medicine, Denver 

Moderator Benjamin M Gasul, Clinical Associate Professor of Pediatrics, Uni- 
versity of Hlinois School of Medicine, Director, Cardio-physiology 
Department, Cook County Children’s Hospital, Chairman, Department 
of Pediatrics, Presbyterian Hospital, Chicago 


c-« 


"Whal Should we do wifh Empfy Beds in the Tuberculosis Sanatoria?" 

Leonard C Evander, Assistant Medical Director, Niagara Sanatorium, Lockport 
Nev York, 

Abel Proman, Tuberculosis Consultant, Manteno State Hospital, Chicago, 

Charles F Taylor, Superintendent and Medical Director, State Sanatorium for 
Tuberculosis, Norton, Kansas 


Moderator I D Bobrov itz. Associate Professor of Clinical Medicine (Chest 
Diseases), Albert Einstein College of Medicine, Visiting Physician 
(Chest Diseases), Bronx Municipal Hospital Center, Nev York City 
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administrative sessions 

Wednesday, June 1 


8 00 a m 

2 00 p m 

3 00 p m 


Registration (there is no registration fee) 
Committee on Cancer 
Meeting, Executive Council 


March, 1965 


Thursday, June 2 


9 00 a m 
9 00 a m 
9 00 a ni 
9 00 a m 
9 00 a m 
10 30 am 
10 30 a m 
10 30 a m 


10 30 a m 
10 30 a m 


10 30 a ni 


10 30 a m 


Joint Meeting, Board of Governors and Board of Regents 

Committee on Occupational Diseases of the Chest 

Committee on Resident Fellowships 

Committee on Scientific Program 

Sections, Committee on Cardiovascular Disease 

Committee on College Chapters 

Board of Examiners 

Council on Undergraduate Medical Education 
Committee on Undergraduate Medical Education 
Committee on Motion Pictures 
Committee on Audiovisual Aids 
Committee on College Essay Award 
Council on Postgraduate Medical Education 
Council on Public Health 
Committee on Indian Affairs 

Committee on Liaison with State and County Medical Societies 
Committees of the Council on Research 
Non-Surgical Therapy 
Pulmonary Surgery 
Bronchoesophagology 
Chemotherapy and Antibiotics 
Physiologic Therapy 
Bronchial Asthma 

Committees of the Council on Hospitals 
Standards and Accreditation 
Rehabilitation 
Hospital Statistics 
Institutions 
Psychosomatic Aspects 


12 00 noon LUNCHEON, 11th ANNUAL COLLEGE CONFERENCE 
(Open to all members of the College) 

William A Hudson, Detroit, Michigan, President, presiding 
Awarding of Certificates of Merit to Past-Presidents of College Chapters 
“Our College Chapters" 

Alvis K Greer, Houston, Texas^ Chairman, Committee on College Chapters 
“Undergraduate Teaching of Diseases of the Chest" 

Theodore H Noehren, Buffalo, New York, Vice-Chairman, 

Council on Undergraduate Medical Education 


2 00 pm 
2 00 pm 

4 00 p m 


Annual Meeting, Board of Regents 
Council on Hospitals and Committees 


3PEN FORUM, COUNCIL ON HOSPITALS 
lharles A Brasher, ML Vernon, Missouri, Chairman, presiding 
fedical Director, Missouri State Sanatorium , . „ . „ 

Minimum Requirements and Adequate Pay Scales for Sanatorium 

loderator Edward A Piszczek, Executive Director, Suburban Cook 
lounty Tuberculosis Sanitarium District, Hinsdale, Illinois 
'anel Harold G Curtis, Cleveland, Ohio, Medical Director, Sunny Acres 
Hospital and Charles W. Scott, Burkeville, Virginia, Medical 
Director, Piedmont Sanatorium 

lEcusBion from the flooi 
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ADMINISTRATIVE SESSIONS 

Thursday, June 2 continued 

4 00 p m Committee on Insurance 

4 00 p m Council on Undergraduate Medical Education 

Committee on Undergraduate Medical Education 
Committee on Motion Pictures 
Committee on Audiovisual Aids 
Committee on College Essay Award 
4 00 p m Council on Postgrraduate Medical Education 
4 00 p m Council on Public Health 

Committee on Indian Affairs 

Committee on Liaison with State and County Medical Societies 

6 00 p m DINNER MEETING, COUNCIL ON RESEARCH 
Open to all members of the College 

Friday, June 3 

4 00 p m Editorial Board 
6 00 p m Committee on College Lectureships 
6 00 p m Committee on Nominations 

Saturday, June 4 

9 00 a m Administrative Session 

Report of the Historian 
Report of the Treasurer 
Report of the Executive Director 
Report of the Committee on Nominations 
Election of OflScers 

Sunday, June 5 

4 00 p m Meeting, Board of Regents 

6 30 pm Dinner Meeting, Joint Committee on Chest X-Ray 

SOCIAL ACTIVITIES 

Saturday, June 4 

6 00 pm Annual Convocation (Formal) 

7 00 pm Cocktail Party (sponsored by The Panray Corp , New York City) 

7 30 p m Annual Presidents’ Banquet 
9 30 p m Dancing and Entertainment 

Sponsored by the New Jersey Chapter of the College 

LADIES ACTIVITIES 

Thursday, June 2 

4 00 pm Tea and Reception, The Shelbourne Hotel 

Friday, June 3 

12 00 noon Luncheon, The Ambassador Hotel 

8 00 p ni Theater Party 

Saturday, June 4 

6 00 pro Annual Convocation (Formal) 

7 00 p m Cocktail Partv 

7 30 p ni Annual Presidents’ Banquet 

9 30 p m Dancing and Entertainment 

Sunday, June 5 

12 00 noon Brunch, The Trajmore Hotel 
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motion picture program 

“Suigical Cou-ection of Aoitic Stenosis” 

"The Use of Shunts m Aoitic Arch Disease” 

NawyS cRy B«o=e,elt Hosp.W, 


Hmvnfi Governing Expiiatory Obstruction to Airflow” 

Hoivaid G Da^an, Chioiiic Disease Eesearch Institute 
University of Buffalo School of Medicine, Buffalo, New York 


“Treatment of Respiiatory Conditions in Childien” 

T Pedjatzics Reseaich Laboratory 

The Lovelace Foundation, Albuqueique, New Mexico 


"The Bionchopulmonary Segments Part I Anatomy and Bronchoscopy" 

Chevaliei L Jackson, John F Huber and Chailes M Noins, 

Temple University School of Medicine, Philadelphia, Pennsylvania (Produced 
Pfizei Laboiatoiies, Brooklyn, New Yoik) 


by 


“Teti alogy of Fallot” 

John C Jones, Umveisity of Southern California School of Medicine, 

Los Angeles, Califoinia (Pioduced by E R Squibb & Sons, New York City) 

“Radical Suigeiy foi Advanced Lung Cancer” 

Adiian Lambert, Columbia University College of Physicians and Surgeons, 
New Yoik City 


“Dnect Vision Intiacaxdiac Curative Smgery for Congenital Heart Disease” 

C Walton Lillehei, R L Varco, Morley Cohen and H E Warden, 

Depaitment of Suigeiy, Univeisity of Minnesota Medical School, Minneapolis 

“Tlie Genesis of the Electrocaidiogiaph and Intramural Electrocai diographsr” 

Mruon Piinzmetal, Rexford Kennamei, Rashid A Massumi and Alfied Goldman, 
City of Hope Medical Center and Cedais of Lebanon Hospital, 

Los Angeles, California 

“Gasti oesophageal Resection foi Caicinoma of the Lower Esophagus” 

Chailes B Puestow, Veteians Administration Hospital, Hines, Illinois 

"Postoperative Aerosol Theiapy” 

Max S Sadove, and Reuben C Balagot, University of Illinois College of Medicine, 
Chicago (Pioduced by Winthrop-Stearns, Inc, New York City) 


TECHNICAL EXHIBITOR 

Air-Shields, Inc , 

Hatboro, Pennsylvania 
American Cystoscope Makers, Inc , 

New York, New York 
V Ray Bennett and Associates, 

Los Angeles, California 
Burnitol Manufacturing Company, 
Boston, Massachusetts 
Warren E Collins, Inc , Soston, 
Massachusetts 
Joseph K Dennis Company, 

Chicago, Illinois 

Duncan Oxygen Therapy Company, 
Duncan, Oklahoma 
J H Emerson Company, 

Cambridge, Massachusetts 
Ethicon Suture Laboratories, 

New Brunswick, New Jersey 
E Pougera and Company, Inc., 

New York, New York 
Grune & Stratton, Inc , 

New York, New York 
Irwin, Neisler and Company, 

Decatur, Illinois 


r-2Isf ANNUAL MEETING 

Ell Lilly and Company, 

Indianapolis, Indiana 
Linde Air Products Company, 

New York, New Yoik 
S E Massengill Company, 

Bristol, Tennessee 
Mine Safety Appliances Company, 
Pittsburgh, Pennsylvania 
Mist Os Gen Equipment Company, 
Oakland, California 
National Cylinder Gas Company, 

Chicago, Illinois 
Pacific States Laboratories, 

San Fiancjsco, California 
The Panray Coip , 

New York, New York 
Chas Pfizer and Company, 

Brooklyn, New York 
George P Pilling & Son Company, 
Philadelphia, Pennsylvania 
Sharp & Dohme, Inc , 

Philadelphia, Pennsylvania 
Smith, Kline & French Laboratories, 
Philadelphia, Pennsylvania 



TEAR ALONG EDGE 


ADVANCE REGISTRATION FORM 


Urgent Notice 

By completing this form and letuniing it at once to the Executive Offices of the 
College in Chicago, you will avoid having to stand in line at the Registration 
Desk in Atlantic City All of your credentials, as well as luncheon, banquet and 
other tickets, will be prepared in advance and awaiting youi arrival at the hotel 
Please complete both sides of this Advance Registration Form and mail promptly 
Thank you 


Please Prmt 


Name 


Address 

City State 

Accompanied by 

Hotel 

Arrival date 
Departure date 

I am enclosing my check in the amount of ? jfoi leseivations 

as indicated on the reverse side of this form 

Reniaiks 


Return this foim to 


Executive Offices 

American College of Chest Physicians 
112 East Chestnut Street 
Chicago 11, Illinois 

SEE PAGE XXV FOR HOTEL RESERVATION FORM 


Complete the coupon on icvosc side 



reservation form 


Seminars, Wednesday, June I 

MORNING SESSIONS 

Sam - 12 noon 

First choice A M 

($7.50 each) 

AFTERNOON SESSIONS 

2 00 - 5 00 p m 

First choice P M 

Second choice AM 

Second choice PM 

Please indicate choice by number as listed in program 

1 — — . 

Round Table Luncheons 

Friday, June 3 

($3.50 each) 

Saturday, June 4 Sunday, June 5 

First choice A- 

B- C- 

Second choice A- 

B- C- 

Third choice A- 

B- „ C- 

Please indicate choice by number as listed in program. 


Luncheon, 11th Annual College Conference 

($3.50 each) 

Thursday, June 2 



I -msh to reserve 

tickets for the Annual College I 

Conference, Thursday noon, June 2 




Presidents' Banquet, Saturday, June 4 ($6.50 each) 

I vnab to reserve tickets for the Presidents’ Banquet, 

Saturday, June 4 (Price includes cocktails, dinner, dancing- and enter- 
tainment All seats reserved ) 


Complete the coupon on reverse stde 

NOTE Please make checks payable to Amencan College of Chest Physicians 
Checks must accompany all requests for leservations and will be accepted in the 
order in which they are received All tickets will be held for pick-up at the College 
Registration Desk, Ambassador Hotel, Atlantic City 




College Chapter News 

ALABAMA CHAPTER 

The second annual meeting of the Alabama Chaptei will be held in Mont- 
gomery, April 20, preceding the meeting of the state medical association, 
April 21-24 The chapter will present the following program 

“Tubeiculosis and Pregnancy” 

Sydney Jacobs, New Orleans,, Louisiana 

Carcinoma of the Lung” 

John S LaDue, New York, New York 
“Follow-up on Medically Treated Fibro-caseous Nodules” 
Raymond F Corpe, Rome,, Georgia 
“Broncho-pulmonary Disease with Special Reference to Pulmo- 
nary Emphysema” 

Herman J Moersch, Rochester, Minnesota 
FLORIDA CHAPTER 

The Florida Chapter will hold its seventh annual meetmg at the Soreno Hotel, 
St Petersburg, April 3, in conjunction with the annual meeting of the state 
medical association, April 3-6 The following progiam will be presented 

9 00 am Business Meeting 

9 46 a m Scientific Program 

“Caicinoma of the Esophagus” 

Nelson H Kraeft, Tallahassee 
“Changing Laboratory Problems in Tuberculosis” 

Albert V Hardy, Jacksonville 
“Bronchoplasty in Pulmonary Tuberculosis” 

Ivan C Schmidt, West Palm Beach 
“Cardiac Contusions” 

W Dean Steward and Fred Mathers, Oilando 
12 00 noon Luncheon 

2 00 p m “Mitral and Aortic Valvuloplasty” 

Maurice G Buckles, Columbus, Ohio 
“Some Effects of Isoniazid Therapy in Tuberculous Diabetes” 
Henry Meyer, Tampa 
“Principles of Cardiac Catheterization” 

F A Hernandez, Miami 
“X-Ray Conference” 

(those in attendance are requested to bring x-rays for discus- 
sion after presenting a brief and peitinent clinical history) 

OHIO CHAPTER 

The Ohio Chapter will meet in Cincinnati, April 20, in conjunction with the 
annual meeting of the state medical association The chapter will present the 
following program 

“Experimental Unilateral Pulmonaiy Aitery Occlusion in Man, 
vith Clinical Implications” 

Bernard L Brofman, Cleveland 
“The Metabolism of Isoniazid” 

J Park Biehl, Cincinnati 
“The Middle Lobe Syndiome” 

Laurence K Groies, Cle\ eland 

“Surgical Significance of Chronic Mediastinal Li mphadenitis” 
Chai les V Meckstroth 
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AMERICAN COLLEGE OF CHEST PHYSICIANS 
new jersey CHAPTER 


March, 1955 


Hotel Atlantic City, Apr.ri" a\n"g'’the'' taeheoV ttf chapterml'l 

10 00 am “Diaphiagmatic Hernia” 

Adiian M Sabety and Arthui R Abel, East Orange 

Indicatmns and Contmindications foi Coronary Operations and 
the Evaluation of Coronaiy Suigery” 

Nicholas A Antomus, Newark 

“Suigeiy of Coionaiy Heart Disease” 

Alfied R Hendeison, Asbuiy Paik 

"Extent of Thoi neoplasty aftei Pulmonaiy Resection” 

Philip J Kundeiman, New Brunswick 

“Atypical Roentgen Configuiation of Pleural Effusions” 

Emanuel Kiosk and Arthur Bernstein, Newark 

“The Pioblem of Solitary Circumscribed, Dense, Pulmonary 
Lesions” 

Samuel Cohen and Frank Bortone, Jersey City 

“Acute Bronchopulmonary Suppuration Therapy with Endo- 
scopic Application of Oleogenous Penicillin” 

A Albert Carabelli, Trenton 

“Practical Testing of Pulmonaiy Function in the Caidio-Respira- 
toiy Laboratories of St Michael’s Hospital, Newark” 

Thomas J Oimsby, Newark 

Motion Picture “Technique of Fluoroscopy of the Chest” 

Paul K Boinstein, Asbury Park and Irving J Selikoff, Paterson 


MISSOURI CHAPTER 

The annual meeting of the Missouri Chapter will be held jointly with the Mis- 
souri Trudeau Society at the Hotel President, Kansas City, March 27, in conjunc- 
tion with the meeting of the Missouin State Medical Association The following 
program will be piesented 


12 00 noon Luncheon 


1 00 pm 


“Recent Advances in Cardiovascular Suigery” 

Hector W Benoit, Kansas City, Missouri 

“Human Infection with Atypical Acid Fast Organisms” 
(The Yellow Bacillus) 


I 


“Clmical Manifestations” 

Lawrence E Wood, Kansas City, Kansas 


r “Pathology and Bacteriology” ^ ^ 

Ann Poliak and Victor Buhler, Kansas City, Missouri 

rhe Medical and Surgical Management of 

Pulmonary Histoplasmosis” Ransas 

Medical Michael L Furcolow, Kansas City, Ransas 
Surgical John W Polk, Mount Vernon, Missouri 

nn recent Veterans Administration meetings in Atlanta, 
'"^Gfoigm, concern^^^^^^^ for tuberculosis 

Speaker to be announced 
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A Brief Discussion of the Etiology of 
Bronchiogenic Carcinoma 

EVARTS A GRAHAM, MD, FCCP 
St. Louis, Missouri 


It IS a high honor which I greatly appreciate to be invited to give the 
first Jacob Jesse Singer lecture before the American College of Chest 
Physicians A close association of approximately 20 years with him 
gave me the opportunity to recognize his many fine qualities It was a 
great shock to me when I received the news that he had been suddenly 
struck down a few months ago However, his friends can all be glad that 
before his death he knew that this lectureship had been established in his 
honor 

My first acquaintance with him was in the fall of 1919 after my dis- 
charge from the army when I went to St Louis to become the Bixby Pio- 
fessor of Surgery at Washington University My interest in the future 
possibilities of chest surgery had been aroused by my connection with the 
Empyema Commission during World War I I found Jack to be greatly 
interested in what we had done and to be particularly well acquainted 
with the experimental woik on pneumothorax which Bell and I had 
carried out while membeis of the Commission He had alieady begun to 
specialize in the diagnosis and medical treatment of chest diseases and 
we naturally fell together as a sort of sympathetic team 

Soon it became evident that it would be desirable for us to have some 
space in the Barnes Hospital where we could examine patients with a 
fiuoroscope and have daily conferences with each other, with members of 
the house staff and with such students as cared to attend We began 
in some old storage quarters on the second floor which Jack persuaded 
the superintendent to let us have We installed a fiuoroscope and other 
equipment and began functioning in the fall of 1920 as a so-called Chest 
Service Our conferences became daily occurrences every afternoon — at 
first for about an hour, and later becoming lengthened to two or three 
hours Almost at once we were faced with the problem of an inability 
to accommodate the number of visitors who wanted to come — not only 
students and others from our own institutions but from out of town 
as well 

It was a gieat personal loss to me when Jack made the decision to go 
to Los Angeles but fortunately we were able to keep up our friendship 


From the Department of Surgerj% Washington University School of Medicine and 
Barnes Hospital, St. Louis, Missouri 

Emeritus Bi\b\ Professor of Surgery, Washington University, St Louis 

First Tncob J Singer Lecture dclnered under auspices of American Colleire of 

Chest Physicians, San Francisco, June 7, 1954 
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by coiiespondence and by seeine- of 

Association for Thoiacic Sureerv nf i^eetings of the American 

mteiested member ^ and much 

comSVtx;?rkrCort T7 

on me. The conse.vatem whmh he e^reesedTn 

!h?cf Pi'obably good for both of us. The youngm 

chest surgeons of today cannot possibly appreciate the criticism bo^h open 
and veiled which the internists had in the 1920’s for those of us who 
were trying to develop chest surgery It seemed to be the general opinion 
of the medical men that to lefer a patient to a chest surgeon was the 
equivalent of notifying St Peter to expect a new arrival It required 
courage foi Jack to give me his support during those dark days, for he 
undoubtedly lost caste among his confieres by doing so I am glad to 
make this expression of appreciation even if it is posthumous 
Jack Singei had a gift for things mechanical Working on his pneumo- 
thorax apparatus gave him a great tin ill, and when the final model was 
completed he felt a great satisfaction It was undoubtedly the most ef- 
ficient and the simplest to use of any of the apparatuses of the time His 
supiaglottic aspiiation method of using lipiodol for bronchography was 
a veiy impoitant addition to our diagnostic armamentarium and unques- 
tionably its invention, by supplanting more cumbersome and even danger- 
ous methods, did much to populaiize the use of bronchography 
Now to get to the subject matter of the lecture 

With the exception of a veiy few die-hards, who refuse to admit the 
evidence, almost everyone agiees that bronchiogemc cancer, or primary 
cancer of the lung, has shown a remarkable increase in its incidence 
during the last 25 years Foi example, the vital statistics of the U S Pub- 
lic Health Sei vice show that in 1930 the deaths from the condition m men 
were less than those from cancer of the skin, of the liver, of the rectum, 
the intestine, the prostate and the stomach By 1960, however, the most 
recent year when the statistics are available, bronchiogemc cancer had 
taken first place in the cancers affecting the male sex, and, from all 
that is known, the inciease is progressing The incidence of most of the 
other cancers has shown practically a straight line during the 20 years 
This astonishing increase in the incidence of lung cancer during a short 
period constitutes a most remarkable phenomenon which apparently is 
unique in the history of cancer It behooves everybody, therefore, who is 

interested in this disease to try to find an explanation 

One other remaikable fact about bronchiogemc carcinoma is that it 
occurs much more frequently m the male sex There is a consideiable 
difference in the published statistics of the sexual ratio Piobably about 

an averafi'e ratio would be six males to one female ,, t j .(.u .a 

Since the rapid increase of this disordei has roughly paralleled tbe rapid 
increase m the use of motor vehicles, it was only natural to suspect that 
Perhaps ihe explanation might he in the general exposure to some pos- 
mble ^rcinogen connected with the automobile 
857 cases of bronchiogemc carcinoma by Wynder and myself (1 5 ) 
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special reference to industrial exposures as possible etiological factors, we 
found no significant increase of this cancer in garage men, automobile 
mechanics, chauffeurs and oil-field workers Theie are, nevertheless, cer- 
tain other occupations which carry with them increased risks of develop- 
ing the condition Probably the most striking examples were brought out 
in the well-known studies made on the Schneeberg and Joachimsthal miners 
with incidences of 40 per cent and 48 per cent respectively of deaths from 
lung cancer in the two places The interested reader may find an excellent 
review of the occuri ence of the disorder among those miners in the article 
by Lorenz (1944) More recently the chromate industry has been found 
to be associated with a higher incidence of lung cancer than the general 
population This association has been well described by Mancuso and 
Hueper (1951) However, one can hardly blame such industiial associa- 
tions for the tremendous increase in incidence of the disease because of 
the relative insignificance of the numbers engaged in those industries 
Kotin has recently discovered some carcinogens in the atmospheric smog 
of Los Angeles But it would be difficult to incriminate atmospheric pol- 
lution for the widespread increase of bronchiogenic carcinoma because if 
that were a lesponsible factor women undoubtedly would be victims of the 
disease as often as men Moieover, as Peacock of Glasgow has informed 
me, there aie analyses of the atmosphere of that city which were made 
a century ago that show practically the same composition as today It 
would seem therefoie that if atmospheiic pollution is an important etio- 
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logic factor there would not have occurred the same recent great increase 
in the incidence of lung cancer in Glasgow that has been noted elsewhere 
in Gieat Britain and in the United States 

Another possible etiologic factor that has been suggested frequently 
IS tobacco smoking This suggestion was made as long ago as 1912 by 
Adler who wiote the first monograph on primary lung cancer at a time 
when the condition was still rare Brosch in 1900 had made some unsuccess- 
ful attempts to produce cancer experimentally in guinea pigs by painting 
them with tobacco “juice ” The list of additional wi iters who since then 
have mentioned smoking as a possible factor is a long one Most of them, 
however, were content to make the suggestion and did nothing further 
to find out However, a few submitted their idea to experimental studies, 
but the expel iments were not conducted for a long enough time and in 
some instances the method of study is not reported in sufficient detail to 
make the lesults satisfactoiy For example, Holfmann and his associates 
painted then animals (mice) for only 14 days, a very inadequate length 
of time, but they did observe hair loss Wacker and Schmincke noted 
epithelial pioliferation in rabbits’ ears 21 days after a subcutaneous in- 
jection of pipe tar Lorenz and his co-workers failed to obtain pulmonary 
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tumors in mice which were made to inhale tobacco smoke The hteiature 
on the attempts to produce cancer experimentally has been summarized 
m an article by Wynder, Graham and Cronmger (1964) Ochsner and 
DeBakey in 1941 called attention to the similaiity of the curve of the 
increased sales of cigarettes in this country to the greater prevalence of 
primary cancer of the lungs and concluded from those curves that theie 
IS a possible etiologic relationship between cigarette smoking and bronchio- 
genic carcinoma 

In spite of sporadic suggestions of an etiologic relationship and a few 
experimental attempts to pioduce cancer with tobacco products no large 
scale study was undertaken to try to determine such a possibility until 
1949 when Wynder and the writei began theirs In May, 1950, that study 
was published It was based on 684 proved cases of bronchiogenic carci- 
noma Nearly all the patients were in the Barnes Hospital, St Louis, but 
the sampling was not restricted to a small locale since the patients came 
from many places in the Middle West and Southwest of the United 
States They were interviewed about their smoking habits by one of two 
non-medical young women who used a standard questionnaiie which had 
been devised by us The study brought out the fact that of 606 men with 
bronchiogenic carcinoma, other than adenocarcinoma, no less than 86 6 
per cent had smoked from about a pack to more than two packs of cigarettes 
a day for at least 20 years, and among those men with the two com- 



LEQCND anro qcnebal hospital population 
760 CASES (males) 

GCNEC&L HOSPITAL POPULATION 
552 cases (rCMALES) 

l chait shows to be false the common idea that nomen smoke as much 
fif statistics nere obtained by questioning 780 male and 652 female patients 




362 


EVARTS A GRAHAM 


ApnJ. 1956 

Zt Z'lZZZ off™f r' only 13 per 

that they M smoked from SO to 50 years Our study'aL'’showed to be 

tha^rnTn Of 552 wo‘ "'""T Z*" '•= ““re 

oA^^r+i. % women patients without Jung cancer and above the age 

of 35, m the Baines Hospital, no less than 79 6 per cent of them were non- 

smokeis, as compared with only 14 9 per cent of men m a similar group 

It IS the young women and the girls, rather than the women of the cancer 

a^e, who do the heavy smoking- Moreover, they are too young to have 

smoked the necessary time to develop a lung cancer, 25 years oi so 

Our lesults were strikingly confirmed by the publication in September, 

1950, of the now well-known statistical study of Doll and Hill in England 

Then study was being made at the same time as ours, but we happened 

to precede them m publication by a few months It was based on about 

the same numbei of patients as ours Of 649 men -with lung cancer they 

found only 0 3 per cent of non-smokers, compared with our figure of 1 3 

pel cent As in om senes Doll and Hill found that a high percentage of the 

men with cancel weie heavy cigarette smokers They concluded that their 

findings “suggest that, above the age of 46, the risk of developing the 

disease mci eases m simple proportion with the amount smoked, and that 

it may be appi oximately 60 times as great among those who smoke 25 or 

moie cigarettes a day as among non-smokers ” 

In addition to our own and that of Doll and Hill there have been 10 other 

statistical studies repoited, making 12 in all (Dungal 1960, Levin et al 

1950, Mills and Porter 1950, Schrek et al 1950, Gsell 1951, McConnell et 

al 1962, Kouloumies 1953, Sadowsky et al 1963, Wynder and Cornfield 

1953 and Bieslow et al 1964) The results of all of the 12 studies have been 

essentially the same They have all shown that cancer of the lung occurs 

nearly always in heavy cigarette smokers It is very significant that no 

study has been reported which gives any different conclusion The skeptics 

should ponder that fact 

■> The general agreement among all the statistical studies is very strong 
evidence in itself that there is a definite etiologic relationship between 
excessive cigarette smoking and cancer of the lung Yet obviously that 
relationship would seem to be moie definitely established if cancer could 
be produced experimentally by the use of cigarette smoke Earlier m this 
article brief mention has been made of a few of the experimental attempts 
using vaiious tobacco products The liteiature pertaining to this ^rlier 
work has been summarized in an article by Wyndei, Cionmger and my- 
self published in 1953 For the most part the results have been negative, 
altLugh a total of seven epidermoid cancers of the skin have been reported 
ThZmg been obtained m mice with products of cigarette smoke out of 
many animals used Most workers who have attempted to ca^e experi- 
mental cancer with tobacco products have used rabbits Roffo (19 ) 
reported the successful production of carcinoma in labbit ears after paint- 
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mg them with a distillate of tobacco, but Sugiuia failed m his attempt 
to reproduce Roffo’s lesults Also Flory (1941) succeeded in obtaining 
only what he called “carcinomatoids” in rabbit eais after application of 
a tobacco distillate 

It seemed theiefore that the actual experimental production of carci- 
noma by the use of tobacco products had been so raie that a doubt could 
be raised that in any instance an etiologic relationship had been estabhshed 
On the basis of that conclusion we decided to uiideitake some experiments 
to determine if cancel could be produced by the use of tar from cigarette 
smoke It seemed to us highly desirable, if possible, to bring some expeii- 
mental evidence to this controversial suboect, in addition to the statistical 
evidence An especially important point was to use a proper strain of 
mice which is known not to develop spontaneous cancels of the skin In 
the study therefore we used the mbied strain kno\\Ti as CAFi that was 
developed in Dr C C Little’s laboratory at Bar Harbor, Maine, and 
that IS known to be free from spontaneous tumors of the skin 

A machine was devised by which, with a small electiic motor, we smoked 
60 cigarettes at a time The smoke was collected in flasks cooled by dry ice 
The sudden chilling of the smoke precipitated the tai from it which was 
dissolved in acetone The acetone solution was painted on the skin of the 
mice* three times a week, after it had been evaporated to a composition 
of equal parts of tar and acetone Conti ol mice painted with acetone 
alone showed no reaction of the skin whatever — not even any evidence of 
iiritation 

Papillomas appeared in 59 per cent (26 females and 22 males) of 81 
taned CAFi mice Although 8 6 per cent of the papillomas regressed, no 
less than 44 4 per cent (oi 36 mice) developed epidermoid cancer of the 
skin Sometimes there weie two cancels in one mouse and in one case 
there were three, but in most instances only one cancer appeared in the 
painted area In view of the much gi eater frequency of bionchiogenic 
carcinoma m the human male it was of special interest that among the 
tarred mice 25 of the cancers appeared in females and only 11 in males 
Successful transplantation of the experimentally produced cancers into 
normal mice was easily accomplished, and in one instance a transplanta- 
tion has been earned out through more than 30 generations Of couise 
the importance of the successful transplantations is the positive evidence 
of malignancy of the giovdh which they demonstrate 

An observation of importance that we made in connection with the 
experiments was that the average time of appeal ance of a cancer was 
after 71 weeks of painting This penod of time represents a little more 
than one-half the aieiage life-span of the mouse, which is ordinal ily a 
little more than two years This time corresponds roughly with the period 
of smoking required foi the production of a bionchiogenic cancel in the 
human Foi oui statistical observations demonstrated that 30 to 50 years 
of smoking precede the appearance of a bionchiogenic carcinoma, a period 
loughlv corresponding to one-half the life span 

(Wynder, Graham and 

Oronmger, 1953) should be consulted 
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Oul expel iments demonstrate beyond a possibility of doubt that cigarette 
smoke contains something which is carcinogenic for the skin of mice 
Is this finding of significance in relation to the question of human bron- 
chiogenic cai cinoma ’ 

It would seem to the writer that, even when taken alone, the finding of 
a carcinogenic substance in cigarette smoke is of very great significance 
When combined with the findings of the statistical studies the importance 
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of these experimental observations is greatly increased To many the 
fact that all the published statistical studies point in the same direction 
together with now the successful production of epidermoid cancer in mice 
by painting the skin with the tar derived from cigarette smoke makes the 
chain of evidence mcontiovertible Others, however — and these are usually 
heavy cigarette smokers — decry the significance of our experimental re- 
sults They state that no absolute proof has been produced that there is any 
etiologic relationship between cigarette smoking and cancer of the lung 
It must be admitted that the proof of a definite relationship does not 
exist To establish such proof to the satisfaction of the “die-hards” would 
lequire human experimentation carried out on the same individuals for 
more than a quarter of a century Obviously such experiments cannot be 
conducted Perhaps one could say that if the agent involved in the case 
were something less desired by the users of it than are cigaiettes by then 
habitues there would be no difficulty in the general acceptance of the 
evidence If, for example, the findings pointed to a substance like spinach 
as the guilty party instead of the habit-forming cigarette, would there be 
as much difficulty in accepting the evidence’ 

By many of the writers on this subject there is too much of a tendency 
to consider bronchiogemc carcinoma as if it were one disease On the 
contrary theie is much evidence to indicate that there are several varie- 
ties which are so different from each other that probably they represent 
actually different diseases At least three varieties can be easily distin- 
guished with different etiologies The fact that smoking is not a causative 
factoi in at least two of the three varieties leads to confusion in the minds 
of some obseiveis who are not aware of the differences because, as they 
state, they can cite cases in which the patients never smoked 
The three varieties which seem to me to be clearly distinguishable from 
each other ai e 

(1) The epidermoid oi squamous cell Sometimes the structure of this 
tumor IS not clearly differentiated, and for that reason I like to include in 
this group the so-called “undifferentiated” cancels This group is the 
common bronchiogemc carcinoma which in our experience constitutes well 
ovei 90 per cent of all bronchial cancers At the present time it occurs 
much moie commonly in the male It is found very larely in a non-smoker 
It IS this variety of lung cancer which has shown the very striking increase 
in incidence 

(2) The adenocarcinoma t^Tien typical this tumor has several char- 
acteristics which set it apart from the epidermoid cancer For one thing, 
our statistical studies showed that it has a much less close relationship to 
smoking In our senes, out of 39 men with adenocarcinoma no fewer 
than foul (10 per cent) were non-smokers, wheieas among the other 605 
men with bi onchiogenic carcinoma the proportion of non-smokers was 
only 1 3 pei cent Even more i emarkable was the fact that of 15 women 
with adenocaicinoma 13 were non-smokers Another characteristic of the 
adenocarcinoma which distinguishes it from the epidermoid variety is that 
it occurs with about equal frequency in the two sexes Again, the adeno- 
carcinoma has a special tendency to involve younger people, or, to put it 
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in another way, whenever a young person has a bronchiogenic carcinoma 
it IS neaily always an adenocarcinoma Olson (1935) states of 576 cases 
of lung cancer compiled from the literature by Brunn in 1926, 12 per cent 
were in the age group 20-29, and all of them were adenocarcinoma These 
chai actei istics seem to set off this tumor from the more common epider- 
moid cancel and to suggest that it is a different disease entity with a dif- 
feient etiology Pei haps m at least some cases the adenocarcinoma has had 



IG 7 





voi xxvn 


ETIOLOGY OP BRONCHIOGENIC CARCINOMA 


367 


its origin m a so-called bronchial adenoma which has become malignant 
In 1938 Womack and I piesented evidence that the so-called bronchial 
adenoma is a potentially malignant tumoi capable of producing both 
regional and distant metastases Such an idea at that time was not gen- 
erally accepted but there are few who oppose it now A common micio- 
scopic pattern seen when the tumor has become malignant is that of an 
adenocarcinoma It would seem reasonable to conclude therefore that at 
least some of the adenocarcinomas have arisen in bronchial adenomas 

(3) The so-called alveolar-cell carcinoma This type is rare compared 
with the other two types Both the gross appearance of the involved lung 
and the micioscopic characteristics of the tumor resemble veiy closely 
the disease of sheep known by the South African word, “jagziekte ” It is 
probably due to a virus 

[Note Some of the text and illustrations appearing in this article were previously 
published in my Sir John Fraser Lecture, delivered at the University of Edinburgh, 
May 11, 1964, and printed in Lancet of June 26, 1964, pp 1306-1308 This material 
IS reproduced here with the permission of the editor of Lancet ] 

CONCLUSIONS 

(1) A very lemarkable increase in the incidence of bronchiogenic car- 
cinoma has occurred in the last 25 years From having been a curiosity 
in 1930, by 1950 it was so common that it had become the most frequent 
cancer in the male sex 

(2) No less than 12 statistical studies have shown a definite etiologic 
relationship between the disease and excessive cigarette smoking Of equal 
importance, perhaps, is the fact that no careful study has been published 
which fails to show that relationship 

(3) The statistical evidence has been strongly supported by the experi- 
mental production of epidermoid carcinoma in the skin of CAFi mice by 
painting the skin with tar obtained from cigarette smoke The incidence 
of cancer production was 44 4 per cent m 81 tarred mice 

(4) A mistake is commonly made in thinking that bronchiogenic caici- 
noma is a single disease Actually there seem to be at least three separate 
varieties with different etiologies 

RESUMEN 

1 En los ultimos 25 anos ha habido un notable aumento en la frecuencia 
del carcinoma bronquig^nico Siendo una curiosidad en 1930, ya en 1950 
es tan comun que se ha convertido en el cancer mds frecuente en el sexo 
masculine 

2 No menos de doce estudios estadfsticos han demostrado de finida- 
mente una relacion etiologica entre la enfeimedad y el fumai excesivo 
De igual importancia quizas, es el hecho de que no se ha ya publicado un 
estudio cuidadoso que deje de mostiar esa lelacidn 

3 La evidencia estadistica es soportada fueitemente por la pioduccidn 
experimental del caicinoma epideimoide de la piel de los i atones CAF por 
medio de las embi ocaciones de la piel con el alqurtran obtemdo del humo 
de cigarrillos La incidencia de la pioduccidn del cancer fue de 44 4 por 
ciento en 81 ratones alquitranados 
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RESUME 

BoLnId»1/f demises anndes, on a note une augmentation tree im- 

cunosite en 1930 il dtait si r4pandu en 1960 qu’on pouvait le considerer 
comme le cancer le plus frequent dans le sexe maseuhn 

2 Douze etudes statistiques au moms ont montre une relation etiolom- 
que incontestable entie cette affection et la consommation excessive de 
cigarettes Peut-etre faut-il attacher la meme importance au fait qu’aucune 
etude attentive n’a et4 publiee concernant les cas ou cette relation n’a pu 
etie mise en evidence 

3 Les constatations statistiques ont ete renforc^es solidement par la 
production de cancers epidermoldes sur la peau de souris apres appbca- 
tion de goudron extrait de la fum^e de cigarette Sur 81 souris ainsi pre- 
parees, il y eut 44,4% de cancer 

4 C’est une eiieur commune de pensei que Je cancer bronchique est 
une maladie simple Actuellement, il semble qubl y a au moms trois van- 
dtes differentes de cancer avec des etiologies diveraes 
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Is Survey Cancer of the Lung Curable? 

KATHARINE R BOUCOT, M D , F C C P ♦ and 
MARTIN J SOKOLOFF, M D , F C C P ** 

Philadelphia, Pennsylvania 


Lung cancer has inci eased precipitously in the last 30 years The inciease 
can probably be estimated by the trend in death rates, so closely does mor- 
bidity approach mortality While a few thoracic surgeons are sanguine 
about their results, the over-all five year survival rates continue to be under 
10 per cent Is this disease curable — or would it be if we could detect 
it earhei By what means is early detection possible Some authors sug- 
gest that chest x-ray surveys are an answer ^ 

Since the official Philadelphia Chest Survey Program has been as in- 
terested in detecting lung cancer as m finding active tuberculosis, it seems 
appropriate to examine the survival rates of survey cancer patients In 
1949, through following survey cases suspected of having tuberculosis, it 
became evident that lung cancel was masquei ading as tuberculosis Thei e- 
fore, policy was inaugurated for reporting as “Suspect Neoplasm” all 
abnormalities for which this seemed a possible diagnosis Liaison with 
hospitals IS excellent so that diagnostic studies may be promptly obtained 
In addition, there is meticulous follow-up of all persons with abnormal 
photofiuorograms The fate of primary bronchogenic carcinoma cases 
detected at these units may help illuminate the role of surveys in finding 
curable lung cancer 


MatenaXs and Methods 

The prevalence of persons classified as “Suspect Neoplasm” was exam- 
ined because the promptness of resection is i elated to the index of suspicion 
The prevalence of proved cancer cases was studied by age, race, and 
sex among 142,156 persons on whom appropriate basic data were avail- 
able Sixty-thi ee per cent of these pei sons were f oodhandlers i equired by 
law to have annual chest i oentgenograms 

A list was made of 100 consecutive caicmoma cases detected at two 
official Philadelphia City Chest X-ray Units beginning with January, 
1947 Only those were included whose diagnoses were confiimed patho- 
logically by tissue obtained at operation, by biopsy and by autopsy In 
eight instances in which the clinical course and i oentgenographic changes 
on seiial films weie consistent, positive cjd;ologic leports on bronchial 
secretions weie accepted as pi oof 

Resectability and survival rates weie studied and con elated with age, 
race, sex, photofluorogiaphic appearance, presence oi absence of symptoms 
at the time of the first photofluoi ogram lecognized as abnoimal, bioncho- 


’^•Professor of Pre\entive Medicine and Clinical Professor of Medicine, Woman’s Med- 
ical College of Pennsylvania and Director of X-ray Survevs, Philadelphia Department 


**AESociateJ^ofessor of Medicine, Jefferson Medical CoUege, Philadelphia, Pennsyl- 
vania and Chief, Tuberculosis Control Section, Philadelphia Department of Health 

C.l!?ormJ I’l'ys.c.n,, San 
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Detailed survival studies weie limited to three-year survival rates on 
57 pel sons whose first abnormal photofluorograms had b In to at 
least three years bef oi e the dose of the study 

Concomitant tuberculosis was studied Only those cases were accented 
as active tuberculosis in whom the clinical diagnosis was substantiated by 
moie than one positive sputum In two instances the coexistence of tuber- 
culosis was found by post moitem examination 
Patients were divided into two categories — 58 “preclmical” who had not 
sought medical advice prioi to the time of the first recognized abnormal 
photofluoiogram and 42 "clinically manifest" who had consulted physicians 
because of lespiiatoiy symptoms The "preclmical" patients were further 
subdivided into 10 who were tiuly asymptomatic and 48 who, on careful 
questioning, weie found to have respiratory symptoms 
A study was made of the interval between the first abnormal photofluoro- 
giam and the hospitalization resulting in the diagnosis of carcinoma When 
hospitalization had been eifected within one week, it was considered there 
had been no delay The total delay peiiod was broken down according to 
the following components delay attributable to (1) radiologist, (2) ad- 
ministration, (3) clinician, (4) patient, and (6) difficulty m obtaining 
hospital beds. 

Radiological delay was limited to those delays which had deferred 
lefeiral to a clinician If the photofluorographic reading had been such 
that the patient had been expeditiously referred even though the radiologist 
had not suspected neoplasm, delay was not attributed to the radiologist 
since surveys aie scieening processes, not diagnostic in nature It seemed 
fail to assume that, if a patient was hurried to a clinician because of an 
abnoimal film, it was the clinician's responsibility to proceed as rapidly as 
possible to the definitive diagnosis 

In 29 instances, earlier photofluorograms were available for retrospec- 
tive review ^ , i. j j 

In connection with the 81 deaths, the median interval was studied 

between the abnoimal photofluoiogram and death for the various factors 
suspected of having prognostic significance 

Follow-up was closed as of August 31, 1953, yielding data on a period 

of three to 80 months 

RESULTS 

Prevalence of Photo fluoiograms Suggesting Neoplasm 

As follow-up experience was correlated with photofluorographic read- 

inns the rate per 100,000 of photofluorograms read as suspect neoplasm 
mgs, the rat p 45 ^^s 

== ?r=r.x;-5S.i 

: » ES: f.=’= 
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noma Of the men over 45 years of age with such readings, 18 pei cent 
had lung cancer 

Prevalence rates of proved primary cancel per 100,000 peisons surveyed 
were 37 for the whole group of 142,156, three for females, and 69 foi 
males For males over 45, the late was 284 (Table I) (Figuie 1) There 
was no significant difference between whites and non-whites The preva- 
lence of proved lung cancer in the Boston survey was only 7/100,000® This 
low prevalence is not due to basic differences between the Boston and Phil- 
adelphia surveyed populations since the Philadelphia gioup was younger 
and had fewer males over 45 than had the Boston group 

Resectability 

Resectability is essential to survival However, it is no end in itself 
The anguish and expense of surgeiy are only meaningful when cuies are 
obtained Therefore, resectability rates are of inteiest but the vital figuies 
are on those resected who have survived foi significant periods of time 

Of the 100 cases, 52 were exploied but only 30 were lesected, a rate 
slightly below that reported by Gibbon et aP and McDonald^ but highei 


TABLE I 

PREVALENCE OF PROVED BRONCHOGENIC CARCINOMA 
AMONG INDIVIDUALS REFERRED TO 
TWO OFFICIAL PHILADELPHIA UNITS* 

BY AGE, RACE AND SEX 


Under 46 

Number 

Subtotals 

Proved 
Bron Ca, 

Subtotal 
Bron Ca 

Rate/ 

100 000 

Male White 

26,916 


1 


4 

Male Non- White 

29,200 


2 


7 

All Males Under 46 


66,116 


3 

6 

Female White 

30,496 


1 


3 

Female Non- White 

28,110 


— 


— 

All Females Under 46 


68,606 


1 

2 

Over-all Total Under 46 

114,721 


4 


3 

Over 46 

Number 

Subtotals 

proved 
Bran Ca 

Subtotal 
Bron Ca 

Rate / 

100 000 

Male White 

12,076 


27 


224 

Male Non- White 

4,601 


20 


444 

All Males Over 46 


16,577 


47 

284 

Female White 

7,809 


1 


13 

Female Non-White 

3,049 


— 


— 

All Females Over 46 


10,868 


1 

9 

Over-all Total Over 46 

27,436 


48 


176 

Over -all Total 

142,166 

142,166 

62 

52 

37 

Total Males 

72,693 




69 

Total Females 

69,463 


2 


3 


■?Unit 1 — Total 1947, foodhandlers onh 1949 through 1962 
Unit l—Total 1949 through 1962 
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PREVALENCE RATES/lOO.OOO OF 

PERfflN< «RCW0 MA among 

PERSONS SURVEYED AT 2 OFFICIAL FHILA UNITS* 

FEMALESn ^ 

69,463 fl 3 

TOTAL, , 

14a, 156 L I 37 

MALES 

72,693 O I 69 


April 1965 


MALES 
ovEft 45 f 

16,577 ^ 




^ UNIT 1 “ Total I947i FoooMAMOLtAs 


ONLY 1949 THRU l$S2 


UNIT 3 - Total 1949 thru I95e 

FIGUEE 1 


than that reported by most thoiacic surgeons When it is eonsideied that 
the 52 explorations weie undei taken at 18 different hospitals, the lesect- 
ability late of 30 per cent seems quite good 
Nothing sinking was found in correlating resectability with age, race, 
sex, photofluoiogiaphic classification or clinical status Howevei, as m all 
lepoited senes, theie was a highei resectability for those with squamous 
cell caicinoma (Table II) 


TABLE II 

RESECTABILITY ACCORDING TO TISSUE DIAGNOSIS 

Tissue 


Number 

Per Cent 

DittfirnoBiB 

Number 

Reflected 

Resected 

Squamous 

69 

22 

37 

Adenocarcinoma 

16 

4 

26 

Undifferentiated 

19 

4 

21 

Unclassified 

6 

— 

— 

Total 

100 

30 

30 


Fifteen patients weie never bronchoscoped Their diagnoses were made 
by autopsy in 12 and by biopsy in three instances Reports are not yet 
available on two patients Twice as high a percentage of the 21 patients 
with gi ossly normal bronchoscopic findings were resected as of the 62 with 
any abnormal findings at all (Table III) The gross bronchoscopic findings 


were as follows v 

GROSS FINDINGS 

Normal 

Tumors visualized 

Compression or Distortion 20 


ON 81 CANCER CASES* 
Stenosis 

Bloody Secretion 
Mucosal Thickening- 
Excessive Secretions 


♦Categrories not mutually exclusive 
*'^Biopsies positive 
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Twenty-one had positive cytologic reports A third of these were resected 
One-fifth of the 28 with positive bronchoscopic biopsies were resected 
(Table III) 


TABLE III 

RESECTABILITY ACCORDING TO BRONCHOSCOPIC FINDINGS 



Number 

Per Cent 


Number 

Resected 

Resected 

Not Bronchoscoped 

16 

— 

— 

Bronchoscoped* 

85 

80 

36 

Total 

100 

30 

80 

Gross Bronchoscopic Findings 




Normal 

21 

12 

67 

Abnormal 

62 

18 

29 

Microscopic Findings*’^ 




Positive Cytology 

21 

7 

33 

Positive Biopsy 

28 

6 

21 


’Reports not available on 2 
’’Categoiies not mutually exclusive 


Ovei-aU Survival 

There are 19 survivors out of the group of 100 Fourteen of the survivors 
have been resected Because of the variable length of follow-up, survival 
was studied by the life table method (Tables IV, V, and VI) as well as 
by direct observation (Figure 2) Suivival rates were very close to each 
other by both methods 

Half the patients with survey-detected lung cancer died within the first 
year of their abnormal films (Table TV) (Figure 2) In our experience 
the chance of a survey-detected case being resected and living five years 
IS about 10 pel cent (Table V) We do not believe it is sound to dwell on 
the figures restricted to resected cases only The opportunity for lesection 
IS too rare 


TABLE rV 

SURVIVAL OF PROVED CASES OP BRONCHOGENIC CARCINOMA 

BY YEARS AFTER ABNORMAL PHOTOPLUOROGRAM* 

Yeara Alter 
Abnormal 
Photofluoro^ram 

Total 

Persons 

Living 

Deaths 

Withdrawals 

from 

Observation 

Proportion 

Living 

Survival 

Rate 

Per Cent 

0-1 

100 

49 

8 

49 


1-2 

43 

16 

2 

62 

49 

2-3 

26 


4 

67 

30 

3-4 

11 

3 

1 

71 

17 

4-5 

7 

3 

— 

67 

12 

6-6 

4 

— 

4 

— 

** 


’Computed by the Life Table Method using the equation n\ 
’’Numbers too small for percentage estimation 


2 
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YEARS AFTER ABNORMAL PHOTOFLUOROGRAM 


FIGURE 2 


Hospital moitahty was 17 per cent for the 52 thoiacotomies Five (23 
pel cent) died of the 22 exploied but not leseeted and fom (13 per cent) 
died of the 30 i esected Of the 26 who survived resection, nine died within 
the fiist postopeiative yeai The longest inteival between the abnormal 
photofluoi ogi’am and death in an uni esected case has been five years, one 
month 

Of the 57 peisons on whom three-year survival lates could be calculated, 

12 (21 pei cent) suivived three years Only five of these have been 
resected, so that ultimate survival cannot be better than the dismal figure 
of nine pei cent The thiee-year suivival rate for the 39 Boston cases is 

13 per cent® Wheie the prognosis is so poor, it is difficult to decide what 
factois aie i elated to prognosis The following factors were studied in an 
attempt to find some guides foi case-finding efforts 





TABLE V 





SURVIVAL OF RESECTED CASES IN YEARS AFTER 

FIRST ABNORMAL PHOTOFLUOROGRAM* 


Years After 
Abnormal 
Photofluorogram 

Total 

PersonB 

Living 

Deaths 

Withdrawal* 

from 

Observation 

Proportion 

Living 

Survival 

Rate 

Per Cent 

Proportion 
Resected 
and Alive’’ 


0-1 

30 

6 

7 

77 

100 

30 


1-2 

17 

5 

— 

71 

77 

23 


2-3 

12 

4 

4 

60 

66 

16 


3-4 

4 

1 

— 


33 

96 


4-6 

3 

— 

— 

** 




5-6 

3 

— 

3 

** 

— 

— 






Q 

d 




■^Computed by the Life Table Method using the equation n x - . n x 

0 -W 

’•■^Numbers too small for pei centage estimation 
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Sw vival Accot ding to Age, Race and Sex 

Bronchogenic carcinoma may be moie malignant m youngei persons 
Of the 21 younger than 55 on whom three-year survival studies could be 


TABLE VI 

SURVIVAL OP UNRESECTED CASES IN YEARS AFTER 



FIRST 

ABNORMAL PHOTOFLUOROGRAM* 


■years After 
Abnormal 
Photoflnoroeram 

Total 

Peraona 

Livinff 

Deaths 

Withdrawals 

from 

Observation 

Proportion 

Livinsr 

Sm-vival 

Hate 

Per Cent 

Proportion 
Resected 
and Alive" 

0-1 


43 

1 

32 

100 

70 

1-2 

26 

11 

2 

66 

32 

22 

2-3 

13 

6 

— 

64 

18 

12 

3-4 

7 

2 

1 

69 

10 

6 

4-6 

4 

3 

— 


7 

4 

6-6 

1 

— 

1 


** 


q d 


■"Computed by the Life Table Method using the equation n \ =: n x 


**Numbers too small for peicentage estimation -c x 

2 


NO. OF 
CASES 

25 

20 

IS 

10 

5 

0 


SURVIVAL ACCORDING TO AGE* 

[RESECTED 


RESECTED 

UNRESECTED 


I aliveV 

UNRESECTEOj 


I 

25'3‘t 





RESECTED 

UNRESECTEO 


3S-VI- 45-S^^ SS-fil- 55-7^ 
ik DECADES 

limited To 5 / patients with minimal 3 YEAR FOLLOW-UP. 

FIGURE 3 



TABLE VII 

SURVIVAL ACCORDING TO 

AGE 


Ajrc Groups 
Years 

Number 

of 

Cases 

Number 

AIhe 

Per Cent 
AlUe 

Posected and Ali\o 

Number Per Cent 

30-34 

1 

— 

— 

— 

_ 

35-44 

4 

— 

— 

— , 

. 

46-54 

16 

1 

6 

— 

- 

65-64 

24 

7 

29 

4 

17 

66-74 

12 

4 

33 

1 

8 

Total 

67 

12 

21 

6 

9 
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TTablfviIWF,eu« ?rTV,^ 

due to a low mdev e ^ ’1°°''^'' »* y°“nser Persons was not 

due to a low index of suyicion because, among the 57 with a minimal three- 

T 9 I 7 hospitalization was 2^2 months less 

(207 daj^s) for those under 66 than for those over 65 (283 days) 
Another indication that lung cancer may be more malignant for younger 
persons is the shoitei median suivival time for those who died In the 
ovei-all series, the figuies weie six months for the deaths in those younger 
than 45 compaied with 10 months for those 65 to 74 (Figure 4) 

Thei e was no significant diff ei ence in survival between whites and non- 
whites 

Sw vival Accoi ding to Photofluoi ographic Appeal ance 

The thiee-year suivival late of those whose films were interpreted as 
“Tuberculosis” was 24 pei cent (Table VIII) in contrast to the late of 
33 pel cent foi the “erioneous negatives” 


TABLE VIII 

THREE YEAR SURVIVAL ACCORDING TO 
PHOTOFLUOROGRAPHIC APPEARANCE 


Photo- Number Eesected and Alive 

fluoroRmphlc ol Number Per Cent 

Clnuslficntlon Coses Alive Alive Number Per Cei 


Number 

Alive 


Per Cent 
Alive 


Resected and Alive 
Number Per Cent 



Suspect Neoplasm 21 


Tuberculosis Only 17 4’* 24 


Suspect 


Erroneous Negative 


Total 67 12 21 5 9 _ 


*Thiee of these 4 died wthin the next 2 yeai-s The sole survivor is unresected 
’^’''Numbers too small foi percentage estimation 

MEDIAN SURVIVAL BETWEEN ABNORMAL 


PHOTOFLUOR06RAM AND DEATH 


ACCORDING TO AGE’ 


MEDIAN SURVIVAL 

MONTHS 




p 

n 

tn 


11 

ISi 

z 

■1 

■1 

ni 
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age groups years 
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figure 4 
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For the over-all series of 100, the median length of survival between the 
abnormal film and death was seven months for the 39 “suspect neoplasm” 
cases, 8 5 months for the 26 “tuberculosis” cases, 11 months for the 6 
“suspect” cases and 30 months for the 11 erroneous negatives (Figure 5) 

Survival Accoi ding to Clinical Status 

The presence or absence of symptoms at the time of discovery was of 
prognostic importance There were only 10 asymptomatic patients in the 
series of 100 Four of these lived for more than three years while only one 
survived three years of the 19 whose symptoms had led them to seek 
medical advice (Table IX) Had these patients been admitted promptly 

TABLE rx 

THREE YEAR SURVIVAL ACCORDING TO CLINICAL STATUS 
AT TIME OF INITIAL PHOTOFLUOROGRAM 


Hesected and Alive 


Clinical 

Status 

Number 

Number 

Alive 

Per Cent 
Alive 

Number 

Per Cent 

“Prechnical" 

Asymptomatic 

10 

4 

40 

2 

20 

Symptomatic 

28 

7 

26 

2 

7 

Clinically Manifest 

19 

1 

6 

1 

6 

Total 

67 

12 

21 

6 

9 


for diagnostic study instead of having been referied for survey films, 
perhaps their prognosis would have been better When a patient seeks med- 
ical advice because of symptoms, he is likely to cooperate in carrying out 
the advice given 

The fate of the “preclinical” symptomatic group was better than that 
for those with manifest symptoms, 26 per cent having survived thiee 
years 


Survival According to Bi onchoscopic Findings M ao oscopic 

Bronchoscopic reports were available on 83 of the 100 patients (Table 
III) For the 64 dead among these 83 patients, the median inteival 
between the abnormal film and death was 8 5 months for the 50 with 



MEDIAN LENGTH OF SURVIVAL ROM ABNORMAL PF TO DEATH (IN MONTHS) 
(81 DEATHS AMONG 100 CASES OF LUNG CA) 

5 Ip 1^ » 85 30 

,5??''UN0IFF 18 1 
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abnoimal bronchoscopic findings compared to 14 5 months for the 14 with 
noirna] findings (Figure 4) 

Of the 57 with a minimal follow-up period of three years, 45 had 
bionchoscopic lepoits When any gioss abnormality had been visualized, 
thei e was only a 19 pei cent three-year survival When no abnormality had 
been seen, the pi ogiiosis was better, 29 per cent having survived A clearer 
pictuie IS seen if one consideis only the suivivois who have been resected 
(Table X) (Figuie 6) 

vival Accoi ding to Bi onchoscopic Findings Mici oscopic 

Of the 100 cases, theie weie 21 with positive cytologic reports and 28 
with positive bionchoscopic biopsies Only one survived five years after his 
abnoi mal film 

The findings we lepoit aie based on a gioup of patients selected because 


TABLE X 

THREE YEAR SURVIVAL ACCORDING TO 

GROSS BRONCHOSCOPIC FINDINGS 


Number 

of 

Coses 

Number 

Abie 

Per Cent 

AI le 

Resected and Alive 

Number Per Cent 

Not Bionchoscoped 

12 

2* 

17 

— 

— 

Noimal 

14 

4 

29 


21 

Abnormal 

31 

6 

19 

2 

7 

Total 

67 

12 

21 

5 

9 


■'Died within the next two years 

’♦'^Living and well more than five yeais aftei abnoimal photofluorograms 


3 - YEAR SURVIVAL ACCORDING TO 
BRONCHOSCOPIC FINDINGS* 

Alive rn REsEcreo 

IMACROSCOPIC] g|. % ■ 

NORMAL kE 

6 . % 

abnormal 3C 


[HicftoscdPrct *. 

+CYT0L06Y isC 

6. 7. 

+6R BIOPSV |5[ 

20 % 

NEGATIVE itL 


^limited to « OF THE VM WHOM WAS AVAILABIE 

**CATEG0RIE5 NOT MUTUAllY tXCLUSlVfc. 

figure 6 
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of photofluoiogiaphic abnoimality K we included patients with symptoms 
but negative roentgenogi ams and positive bronchoscopic findings, the le- 
suits might be bettei 

Sui vival Accoo ding to Tissue Diagnoses 

The piognosis as in all reported series, was poorest for those with 
undiiferentiated cancers (Table XI) In the senes of 100, the median 



TABLE XI 

THREE YEAR SURVIVAL ACCORDING 

TO TISSUE DIAGNOSIS 


Tissue 

Type 

Namber 

of 

Caaes 

Number 

Alive 

Per Cent 
Alive 

Resected and Alive 

Number Per Cent 


Squamous Cell 

35 

9 

26 

4 

11 


Adenocarcinoma 

10 

2 

20 

1 

10 


Undifferentiated 

11 

1 

9 

— 

— 


Unclassified 

1 

— 

— 

— 

— 


Total 

67 

12 

27 

5 

9 


length of sui vival corroborates the grave outlook for those with undiifei- 
entiated carcinomas The figures were eight months for the 18 with 
undifferentiated cancers, 10 months for the 43 with squamous cell carci- 
nomas and 11 months for the 14 with adenocarcinomas (Figure 5) 

Tubei cidosis and Cai cinoma 

Ten of the 100 carcinoma patients had concomitant active pulmonaiy 
tuberculosis None survived It has been repeatedly pointed out that there 
IS a real danger in failing to consider the increasing association of these 
two diseases in older men* ” “ Even when multiple positive sputa con- 

firmed by culture prove the diagnosis of active tuberculosis, radiologic 
evidence of tumor should indicate exploration in men over 45 

A typical case illustrating the coexistence of these diseases is F B , a 
57 year old Negro caretaker who had a photofluor ogram on July 26, 1948, 
read as “moderately advanced tuberculosis of indeterminate activity” be- 
cause of infiltrations at the left apex and in the right midlung (Figure 7) 
He was promptly referred to a City Chest Clinic where he was checked and 
rechecked in an attempt to establish a diagnosis of active tuberculosis 
Because his sputum was consistently negative, the survey physician re- 
viewed the clinic film of February 9, 1949 and at once recognized it as 
suspicious of neoplasm In retrospect, obstructive emphysema on the right 
was visible in the film of July 26, 1948 The patient was hospitalized for 
bronchoscopy Because the bronchoscopic report did not mention cancer 
but stated only “bronchoscopy revealed slight medial compression of the 
light mam bronchus just below the caiina,” the clinic continued to carry 
the patient as a case of tubei culosis They obtained a positive sputum 
Octobei 20, 1948 In January of 1950, the patient was so ill that he went 
on his own to the Temple University Hospital for admission Bronchial 
secretions veie positive for tubercle bacilli but, despite this, he was ex- 
plored Febiuaiv 21, 1950 He was found to be inoperable Biopsy revealed 




Vol XXVII 


IS SURVEY CANCER OF THE LUNG CURABLE’ 


381 


squamous cell carcinoma Repeated positive sputa giew out on culture 
The patient died December 3, 1950, having had both active tuberculosis and 
bronchogenic carcinoma 

Delay in Hospitalization 

The following data are based on 57 patients with a minimal thiee-yeai 
follow-up peiiod Six men entered the hospital without any delay All 
died Twenty-three per cent were hospitalized within one month and 33 
per cent within three months The mortahty experience favoied those 
hospitalized after three months (Table XII) 


TABLE XII 

RESECTABILITY AND THREE YEAR SURVIVAL ACCORDING TO 
DELAY IN HOSPITALIZATION 

Delay 

Number 

Number 

Resected 


Alive Three Years After 

Initial Abnormal Photofluorogram 

Cases 

Resected 

Total 

Per Cent 

Resected Per Cent 

None 

6 

1 


1 


— 

7 daya-1 mo 

7 

3 


— 


— 

1 mo -3 mo 

6 

2 


— 


— 

Total under 3 mo 

19 

6 

32 

1 

5 

— — 

3 mo -6 mo 

6 

1 


1 


1 

6 mo -12 mo 

13 

4 


2 


2 

12 mo -24 mo 

9 

2 


2 


— 

24 mo -36 mo 

7 

3 


2 


1 

36 mo -48 mo 

2 

— 


2 


— 

48 mo and over 

2 

1 


2 


1 

Total more than 3 mo 

38 

11 

29 

11 

29 

6 13 

Ovei-all Total 

67 

17 

30 

12 

21 

6 9 


Two factors may obscui e the true relationship between prompt hospital- 
ization and ultimate fate The first is the emergency admission of those 
whose photofluorogiams at once suggest neoplasm and who are mostly 
alieady beyond salvage The second is the paradoxical situation in which 
those whose lesions were inconspicuous have a better prognosis than those 
whose photofluoi ogi ams were recognized promptly as being abnormal® 
One must consider that some whose lesions were missed no doubt developed 
seiious clinical illness or died without returning to the units so that the 
eiioneous negatives” in oui study are probably undei estimated and may 
be selected on the basis of slow tumor growth 

At any late, both the poor prognosis of those with obvious tumor and 
the bettei piognosis of those whose lesions were inconspicuous are really 
facets of the same pioblem the photofluorographic picture of curable 
lung cancel has not been delineated At one end of the scale we rush 
patients into the hospital only to have them die shortly At the other end 
of the scale we ignore foi months or years unimpressive x-ray abnormali- 
ties and, even then, we salvage some of them 
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tJi?p YTTT ? senes toward increasingly prompt hospitalization 
Table XIII leveals that twice as high a percentage was hospitahzed within 
t nee months among those with less than three years' follow-up as among 
those with moi e than three years’ follow-up ^ 


TABLE XIII 

DELAY IN HOSPITALIZATION ACCORDING 

TO LENGTH OF FOLLOW-UP 


rollow-up on those with 
photortuorograms token 
Ul~47 to 8-31-60 

Follow-up on those with 
photofluorograms taken 

8-31-60 to 6 31-63 

Delay 

Number 

Per Cent 

Number 

Per Cent 

Less than 3 mo 

19 

33 

34 

79 

3 mo and over 

38 

67 

9 

21 

Total 

57 

100 

43 

100 


Moie lapid hospitalization may well be due to the increased index of 
suspicion m intei preting films as “suspect neoplasm ” Of the 43 patients 
with less than thiee yeais’ folio w-up, 28 (65 per cent) were classified 
“suspect neoplasm” while, of the 67 in the group with a minimal three-year 
follow-up period, only 21 (37 per cent) had been so classified As time goes 
on, eiioneous negatives may turn up among the recent group This would 
shift the percentages 

Individual components of delay were examined for the whole group of 
100 (Table XIV) Theie were three causes of significant delay — ^the radiol- 
ogist, the patient, and the clinician 
With such low survival rates, it is fallacious to attempt to weigh the 
causes of delay accoiding to their importance Certainly the longest delays 


TABLE XrV 

DISTRIBUTION OF COMPONENTS OF DELAYS ACCORDING TO 
NUMBER OF CASES INVOLVED AND 

MEDIAN LENGTH OF DELAY IN HOSPITALIZATION 

Cause** 

Number 

of 

Cases 

Median 

Delay 
in Day* 

El roneous Negative Report 1 

16] 

577] 

34 [ 367 

90 J 

Radiologist “Suspect” (Inadequate Reading) 1 
Inactive Tuberculosis J 

5 >24 

3] 

Administrative Handling of Case 

62 

6 

Patient Delay in Accepting Recommendation 

28 

141 

Clinician Delay in Recommending Hospitalization 

62 

48 

Hospital bed not available at time of application 

20 

7 

♦Based on 91 cases on whom hospitalization was delayed more than seven bays 


♦♦Categories not mtitually exclusive 
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were due to the missing of lesions The 16 in this categoiy had a median 
delay of 577 days Yet five of these are living, again emphasizing the fact 
that rate of mdividual tumor growth is important 

Radiological Problevis 

Radiological eirors weie of two types — those in which lesions were 
missed (16 cases) and those in which lesions had not been classified as 
“suspect neoplasm” when, on i eti ospective review, they could have been 
so classified (25 cases) These are frank errors that can and should he 
rectified 

There is an additional pioblem that needs recognition There are film 
abnormalities that cannot be consideied suggestive of tumor despite the 
most critical review We must accept the fact that, just as Newell et aP^ 
have pointed out their failure to find a reliable classification of the roent- 
genographic appearance or quality of a tuberculous pulmonary lesion, so 
we are unable to reliably classify the roentgenographic appearance of 
curable lung cancer by survey techniques Once we can accept our limita- 
tions, we will recognize the wisdom of considering all photofluorogi aphic 
abnormalities of the lungs in men over 45 as possibly due to lung cancer 
Our highest salvage may well he m the group whose films least suggest 
cancer 

The other approach rs the follow-up of those with symptoms whose 
photofluorogi ams reveal no abnormality Research in this direction is 
being conducted through the Philadelphia Pulmonaiy Neoplasm Research 
Project^® 

Review of Previous Photofluoi ogi ams 

There were 29 patients who had available previous “negative” photo- 
fluoiograms On retrospective review, 13 of these remained “negative” 
but 16 had lesions present which had been missed 

The numbers are small but the fate of the “erroneous negatives” was 
somewhat better than that of the true negatives (Table XV) Not only 
was survival a little better but, for those who died, the median length of 
life was 19 months longer (30 months) for the erroneous negatives than for 
the true negatives (11 months) 


TABLE XV 

RESECTABILITY AND THREE YEAR SURVIVAL ACCORDING 
REVIEW OF EARLIER FILMS* 

TO 

Rcmew 

Numter 

of 

Resected 

AU%c 

Resected and Alive 

ClaMiftcntion 

Cases 

Number Per Cent 

Number Per Cent 

Number 

Per Cent 

True Negative 

13 

6 46 

3 23 

2 

16 

Erroneous Negative 

16 

5 31 

6 31 

3 

19 


29 11 38 8 28 6 17 


Limited to 29 cases on 'v\honi earlier photofluorograms were available 
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Discussion 

of r/efitt cenr''' ™" 

We believe these facts should be faced houestly and that every effoit 

s ou 0 made to encoul age the development of new techniques for earlier 

casennding 

evaluation of the possible role of surveys would be obtained if 

the following principles iveie adhered to 

1 When persistent oi unusual lespiratory symptoms are present, men 
ovei 45 should be leferred for diagnostic studies rather than for sur- 
vey films One postero-anteiior roentgenogram is inadequate even 
if entire!}’’ negative and may well cause false reassurance Except 
in a small numbei of pei ipherally located cancers, films may continue 
to appear normal until the occurrence of secondary shadows or gross 
enlargement of the tumoi itself 

2 Men over 45 who have no lespiiatory symptoms should report for 
photof Juorogi ams every six months We have had two cases in which 
patients have been inoperable one year after a negative photofluoro- 
gram 

S Survey films should be more carefully read Unimpressive lesions 
may be as significant as dramatic lesions, particularly if due to active 
tuberculosis or cancer One of the soundest methods for improving 
the quality of survey readings is meticulous follow-up and routine 
review by the survey medical team of original photofluorograms 
when cases of lung cancer aie proved Lung cancer deaths as well 
as newly diagnosed cases among hospital admissions should be 
routinely checked against survey files Comparison of later films 
with survey photofiourogi ams brings to light errors and automatic- 
ally enhances the index of suspicion in the mind of the physician- 
reader 

4 Any abnormality in the chest roentgenogram of a man over 45 should 
he considered as possible cancer Since resection offers the only hope 
for cure at present, physicians should hospitalize promptly all men 
with such lesions unless there are available serial films and/or his- 
tones adequate to diagnose non-malignant disease At present im- 
mediate hospitalization is largely limited to men whose roentgeno- 

5 E^v^enwhfn active tuberculosis is proved, the possibility 

cancer should be carefully considered in men over 45 With anti- 
microbial therapy and present surgical techniques, it is moie con- 
servative to resect a tuberculous lesion than to watch a patient who 
is not responding chmcally or who has a shadow atypical for tuber- 
culosis go on to inoperability 
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What IS the profile of cured survey cancer‘s Theie are five resected sui- 
vivors with a minimal three-year follow-up Their ages range from 58 to 
65, three are white, two Oriental Three of the five had unimpiessive 
lesions Four of the five had squamous carcinoma and the fifth had an 
adenocarcinoma Four of the five were preclmical in that their symptoms 
had not been troublesome enough to cause them to seek medical advice Not 
one had been hospitali?:ed within three months after his first abnormal 
photofluorogram One had not been hospitalized for more than three years 

Apparently, salvage is limited to those with slow-growing tumors There 
IS a feitile field for investigation of factors related to rate of tumor giowth 
Age, type of tissue, and hormonal state are some of the factors that may 
be involved 
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Summary 

1 The prevalence pei 100,000 of proved bronchogenic cai cinoma among 
142,156 surveyed Philadelphians on whom appropiiate basic data 
were available was three for females, 37 for group as a whole, 69 
for males, and 284 for males over 45 

2 The survivorship of 100 consecutive cases of proved bronchogenic 
carcinoma detected by photofiuorograms taken from Januaiy 1, 1947 
to May 31, 1953 at two official Philadelphia survey units is presented 
Of the 57 patients with a minimal three-year follow-up peiiod, only 
five (9 per cent) were resected and alive at the end of the three years 
after then first abnormal photofiuorograms 

3 Exploration was carried out in 52 instances but resection was only 
possible in 30 Immediate hospital mortality was 17 per cent 

4 Detailed survival studies on the 57 patients surveyed prior to August 
31, 1950 suggest a more grave prognosis for those youngei than 55, 
those whose photofiuorograms obviously suggested neoplasm oi tuber- 
culosis, those with lespiratory symptoms severe enough to have 
caused them to seek medical advice, those with bi onchoscopic abnor- 
mality of any type, those wuth undifferentiated caicinomas, and 
those with concomitant active tuberculosis 

5 Paradoxically, the fate of patients hospitalized within three months 
of their abnormal photofiuorograms was worse than that of those 
mth delays of moie than three months Two factors may obscuie 
the true relationship between piompt hospitalization and ultimate 
fate The first is the emeigency admission of patients whose photo- 
fiuoiogiams at once suggested neoplasm and who were mostly alieady 
beyond salvage The second is the better piognosis of those whose 
film lesions were inconspicuous 

6 Examination of mdmdual components of delay in hospitalization 
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p- 
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8 of 29 ' “ thP gPPuP whose films least suggest mahgnSc/^ ™®" 

8 Of 29 patients on whom earlier “negative” films were available 13 

eie still considered negative on review while 16 had lesions which 

tha^n thlf “erroneous negatives” was bettei 

tfian that of the tiue negatives 

9 With present techniques, less than 10 per cent of survey-detected 
mng cancer appears curable Suggestions are made for improving 
the situation currently, but it is recommended that the search con- 
tinue for new more effective case-finding techniques 


RESUMEN 

1 Entre 142,156 habitantes de Filadelfia en los que se investigd la 
frecuencia del carcinoma bronquiogenico por cada 100 000 — de ellos, y en 
los que obtuvieron datos adecuados, fu6 tres entre las mujeres, siendo 37 
en el total del grupo , 69 para los hombres y 284 para los hombres de mas 
de 45 anos 


2 Se presentan los datos sobre la sobrevida de 100 casos consecutivos 
de carcinoma bronquiogenico demostrado, descubiertos por fotofluoro- 
gramas tornados desde eneio 1, 1947 a Mayo 31, 1953 en dos investiga- 
ciones oficiales en Filadelfia De 57 enfermos con un mmimo de seguimi- 
ento de tres anos, sdlo 6 (9 por ciento) fueron resecados y viven al cabo 
de tres anos despues de su primer fiuorograma anormal 

3 La exploracion quirurgica fu& llevada a cabo en 52 casos, pero las 
resecciones fueron posibles solo en 30 La mortalidad hospitalaria in- 
mediata fue de 17 por ciento 

4 Los estudios detallados de la sobrevida de 57 enfermos antes de 
Agosto de 1950 sugiere un pronostico mds grave los menores de 55 anos 
Tambien lo es para aquellos cuyos fotofluoiogramas claramente sugineron 
neoplasias o tuberculosis, para aqudllos con smtomas respiratoiios bastan- 
te severos corao para obligarlos a buscar consejo del medio, aqudllos con 
anormalidades broncoscdpicas de cualquier forma, los que tenian carcino- 
mas no diferenciados y los que — concomitantemente padecfan tuberculosis 

5 Paraddgicamente, la suerte de los enfermos hospitahzados — dentro 
de tres meses a partir de la fotofluorografia anormal, fudpeor que la de 


aquellos con dilaciones de mas de tres meses 

Dos factores pueden obscurecer la verdadera lelacidn entre lapronta 
hospitalizacidn y la suerte final El primero es la admisidn urgente de 
los enfermos cuyos fotofiuorogramas mmediatamente surgineron neo- 
plasias y que ya estaban para entonces mds alld de posible— recuperacidn 
El segundo es el mejor prondstico de aqudllos cuyas— lesiones a la pelicula 


^S°eS^men”d?ios componentes indmduales del retardo en la hospitah- 
zacidn reveld tres causantes de retardo importante , ej radiologo, el en- 


fermo y el clhuco. 
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7 Toda anoimalidad fotofluorogrdfica en los hombres de m^s de 45 
anos debe consideiarse como posibilemente debida al cdncer del pulmdn 
La mds alta proporcidn de salvaciones bien puede encontrarse en el grupo 
cuyas peliculas menos sugieren mahgnidad 

8 De 29 enfermos en los se obtuvieron peliculas al principio “negativas” 
13 fueron considerados aun negatives al revisarse en tanto que 16 tenian 
lesiones que babian sido inadvertidas La suerte de los “negatives por 
error” fue mejor que la de los “verdaderos negatives ” 

9 Con las tecmcas actuales menos del 10 por ciento de los cases de cancer 
descubiertos por la encuesta parece curable Se bacen sugestiones para 
mejorar la situacion presente pero se recomienda — que se sigan buscando 
t^cnicas mas efectivas para el descubrimiento de los cases 

RESUME 

1 D’apr^s une etude portant sur 142 156 personnes de Pbiladelpbie, 
le taux de cancer broncbique certain fut de 

3 pour 100 000 pour les individus du sexe feminin 
37 pour 100 000 poui le groupe dans son ensemble 
69 pour 100 000 pour les indmdus de sexe mascubn 
284 pour 100 000 pour les individus de sexe mascubn, ages de plus 
de 45 ans 

2 Les auteurs rapportent les r6sultats de 100 cas de cancer broncbi- 
que aver6 d^pistes cons^cutivement par radiopbotograpbie du lev janvier 
1947 au 31 mai 1953, par deux orgamsmes officiels d’examens sys- 
tematiques de Pbiladelpbie 57 malades furent suivis pendant une p^riode 
au moms egale ^ tiois ans Parmi eux cinq seulement (9%) furent op6res 
et etaient encore en vie ^ la fin de la periode de trois ans suivant le jour 
oil fut decouveite chez eux une anomalie radiologique 

3 Une intervention exploratrice eut lieu dans 52 cas, mais ce n’est que 
pour 30 malades que I’exer^se put etre r§alisee La mortalite post-op6ra- 
toire immediate fut de 17% 

4 Sur les 57 malades suivis avant le 31 aout 1950, I’Stude d^taillee des 
survivants monti e que le pi onostic est plus s^vhre pour ceux qui sont ages 
de moms de 56 ans, pour ceux dont les radiopbotographies evoquent d’une 
manieie evidente une neoplasie ou une tuber culose, pour ceux qui ont eu 
des symptomes lespiratoires suffisamment s^rieux pour qu’ils aillent cber- 
cher un avis medical, poui ceux porteurs d’une anomalie broncboscopique 
d’un type quelconque, pour ceux porteurs de cancers mdifferencies et pour 
ceux qui ont une tuberculose active surajout§e 

5 Paradoxalement, revolution des malades bospitabs4s moms de trois 
mois api ^ la decouverte de leurs anomalies radiologiques, fut plus d^favor- 
able que celle des malades hospitalises dans des d41ais depassant trois mois 
Deux facteurs peuvent masquer le vrai rapport entre une hospitalisation 
lapide et revolution fatale Le premier, e’est I’urgence de I’admission des 
malades dont la radiologie evoque immediatement une n4oplasie, ou qui 
etaient presque deja en dehors de toute possibilite d’etre sauves Le deuxi- 
eme facteui est le meilleur pronostic de ceux dont les lesions radiologiques 
etaient incertames 
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6. L etude des facteuis qui, pour chaque malade, retard^rent I’hospitah- 
satioi^ iev61a trois causes dues au radiologiste, au malade et au praticien 

7. Toute anomahe radiologique chez les hommes ages de plus de 45 ans 
deviait entrainei une suspiscion de cancer pulmonaire La proportion la 
plus elevee de suivie appartient sans doute au gioupe dont les films sont 
le moms evocateuis de mahgmte. 

8 Parmi 29 malades, dont les piemiers films etaient consideres comme 
"negatifs,” 13 I’etaient encore lorsqu’un nouvel examen eut lieu, tandis 
que 16 monstraient des lesions d’abord passees inapergues L’evolution des 
“negatifs par eiieui” fut meilleuie que celle des “vrais ndgatifs ” 

9 Avec les piocedes actuals, moms de 10^ des cancers pulmonaires 
depistes a I’examen systematique apparaissent curables Les auteurs font 
des suggestions poui ameliorer la situation actuelle, mais ils recommandent 
que des lecheiches continuant poui decouvrir des techniques de depistage 
nouvelles et plus efficaces 
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